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SUMMARY 

. 

Pressure distributions have been obtained in the Langley 8-foot 
trsnsonic tunnels over a Mach number range from 0.80 to 1.125 and at a 
Mach number of 1.43 for a 45O sweptback camberedwing having a thickened 
root, an aspect ratio of 4.0, and a taper ratio of 0.15. Data were 
obtained for the wing in the presence of a basic Sears-Haack body and 
a body indented syrunetrically for a Mach number of 1.2. 

At subsonic Mach numbers the spanwise load distributions were essen- 
tially elliptical at low angles of attack, and became more nearly trian- 
gulsr with increase in angle of attack. At supersonic Mach numbers, the 
distributions remained approximately elliptical up to the highest angle 
of attack investigated. Calculations of the wing twist due to aeroelas- 
ticity indicated angles as high as -6.~~ at sn angle of attack of 12' 
and a Mach number of 1. X25. Theoretical calculations of the spanwise 
load distribution at low angles of attack, including the effects of wing 
flexibility, were in excellent agreement with experimental data at low 
subsonic Mach numbers but failed to account for an outbosrd shift in 
loading at high subsonic mch numbers. Calculations showed that the 
effect of aeroelasticity at low subsonic Mach numbers was to shift the 
center of pressure inboard by approximately 3 percent of the wing 
semispan. 

. 

" 

Indenting the body for a Mach number of 1.2 induced expansion and 
compression fields which extended in a lateral direction over the wFng.. 
Due to the attenuation with spanwise distance of the induced pressure 
field, the predominant effects of body Indentation were genera- 
restricted to the inboard 60 percent of the wing semispan. Body indenta- 
tion had only small effects on the distribution of loading over the wing 
andbody. The percentage of total load carried by either the basic or 
indented bodies was of mean body diameter to 
SpXl. 
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INmODUCTION r 

. 
Wind-tunnel investigations at trsnsonic and supersonic speeds of the 

aerodynamic characteristics of a highly tapered 45' sweptback wing in 
combination with a Sears-Haack body and several inden%ed bodies (ref. 1) 
have indicated high lift-drag ratios and favorable longitudinal stability 
characteristics for the wing-body combinations. For these reasons, this 
wing has been incorporated in a research program in the Langley 8-foot 
trsnsonic tunnels to stw the effects of indenting the body, fn accord- 
ance with the supersonic area rule (ref. 2), on the pressure and load 
distributions over thin wings of trapezoidal, swept, and delta plan forms. 

The pressure and load distributions for a 2-percent-thick trapezoidal 
wing in combination with a basic Sears-Haack body and with indented bodies 
have been reported in reference 3. In the present paper, the pressure 
and load distributions are presented for a 45' sweptback cambered ting 
having an aspect ratio of 4.0 and a taper ratio of-0.15. The wing thick- 
ness ratio varied from 6 percent at the root to 3 percent at midspan 
and then remained constant-at 3 percent to the tip. Data were obtained 
for the wing in the presence of a basic Sears-Eaack b&y and a bcdy which 
was indented symmetrically for a Mach number of 1.2. This indented body 
appeared in reference 1 to give the best drag characteristics for the 
wing-body combination for Mach numbers between 1.05 and 1.43. 

For this investigation, the model was tested over the Mach number 
range of 0.80 to 1.125 and at a Mach nuuiber of 1.43. Transition on the 
wing and b&y were fixed at 10 percent--of the wing chord and body length, 
respectively. The maximum angle of attack varied frcm 20° at subsonic 
speeds to 12' at supersonic speeds. 

SYMBOLS 

b wing span, 28.478 in. 

bl 
2 

C 

E 

53.V 

unsupported semispan, distance from outer face of wing 
mounting block to wing tip, 13.06 in. 

local chord measured parallel to body center line 

wing mean aerodynamic chord, 8.42 in. 

average wing chord, 7.12 in. 
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WC/41 
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C m,w 

'm( E/4) 

cm,fw 

cm 

cn 
. 

4 %W 

CN,fW 

CN 

CB 

I 
CT 

w 

wing section 

s o1 Pe,L 

pitching-moment coefficient about O.25c, 

- C&(0.25 - x/c)d(+) 

wing pitching-moment coefficient about 0.25%, 

s 

1 
F 

b/2 

wing section pitching-moment coefficient about O.25E, 

Cm(c/4) + 2j3xr) 

body pitching-moment coefficient about 0.2F, based on S, and 5, 

2SLL 0.5 1 
ss 

r 
COB 9 - SE 

0 0 
%ax (cp ,L - cp,$+= d(Z)d(&) 

total pitching-moment coefficient, Cm,w + Cm,pw 

s 

1 
wing section normal-force coefficient, 

0 

wing normal-force coefficient (perpendicular to body axes), 

body normal-force coefficient (based on wing =e4, 

(+ ,L - CP,u)a(x/c) 

=-%8x 
S 

0.5 1.0 

ss 

CO8 8 
0 0 

total normal-force coefficient, CN,w + CN,& 

wing bending-moment coefficient referred to body center line, 

s g cn &(gd($2) 

wing twisting-moment coefficient about 0.25-chord line, 
-CO8 A r dC c N,w 
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cP 

d 

L 

M 

P 

PO 

q0 

F 

%ax 
r 

S 

se 

X 

X’ 

xcp 
E 

Y 

Y’ 

5Jz 
b/2 
a&L 
an 

pressure coefficient, P - PO 
s, 

distance measured parallel to fuselage center line from 
0.25-chord line to a line parallel to 0.25-chord line and 
passing through center of pressure 

body length, 36.15 in. 

Mach number 

local. static pressure 

free-stream static pressure 

free-stream dynamic pressure 

root-mean-square body radius taken between wing-body leading- 
edge and trailing-edge.junctures 

maximum body radius 

. body radius at any station 

w-In@; area 

exposed wing area 

distance from leading edge of wing, or nose of body (positive 
rearward) 

chordwise distance between O.25E and 0.25~ 

wing chordwise center of pressure measured from leading edge 
of mean aerodynamic chord 

spanwise distance measured from body center Une 

spanwise distance measured from outer face of wing mounting 
block 

wing spanwise center of pressure, based on total wing span 

wing-twist influence coefficient due to normal force at 
quarter-chord point, deg/lb 
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. 
ah 
am 

wing-twist influence Coefficient due to moment about qusrter- 
chord line, deg/in-lb 

a angle of attack, deg 

Da, angle of twist between,chord and body center line, deg 

aat angle of twist between wing-tip and body center line, deg 

9 meridian angle of b&y orifice station (e = O" for station 

A sweepback of 0.25-chord line 

Subscripts: 

L lower surface 

max maximum 

0 free-stream conditions 

U upper surface 

APPARA'IUS AND METEODS 

Tunnels 

The investigation at subsonic and transonic speeds was msd.e in the 
Langley 8-foot transonic tunnel. This facility has a dodecagonal test 
section which has been slotted longitudinally to allow testing through 
sonic speed with negligible effects of choking and blockage. A descrip- 
tion of the tunnel and its calibration is given in reference 4. Data at 
a Mach number of IL.43 were obtained in the Langley 8-foot transonic. 
pressure tunnel by enclosing the longitudinal slots with specially designed 
channels which converted the.slotted test section to a supersonic nozzle. 
Details of the resulting nozzle shape and the test-section Mach number 
distribution have been published In reference 5. 

Model 

. 

Y 

A drawing of the wing-body configurations tested is presented in 
figure 1. Details of the design of the wing and bodies sre given in 
reference 1. 'Ihe model of these tests was identical in external design 
to the force-test models reported in reference 1 except for a slight 
increase in body length. The wing had 45O sweepback of the quarter-chord 



6 NACA RM L57D29a 

line, an aspect ratio of 4.0, and a taper ratio of 0.15. !lBe wing section ' 
was an NACA 65~206, 
an NACA 65~203, 

a = 0 at-the root, varied linearly in thickness to 
a = 0.8 (modified) at the 50-percent-semispan station, w 

and then remained constant to the tip. Flush-mounted pressure orifices 
were located at six semispsn stations on both upper and lower surfaces 
of the wing (fig. 2). The stresmwise coordinates of the wing at the 
spanwise stations for which pressure measurement was made have been 
tabulated in table I (a). 

The wing was attached to a body which was designed to have a steel 
core integral with the model sting. The shape of thebody fromthewing 
leading edge to the model sting was determined by the addition of plastic 
inserts. The juncture between the plastic body insert and the steel 
forebody and between the insert and a removable afterbody tail cone 
(see fig. 2) were filled with a commercial. putty and sanded smooth. For 
these tests, the wing was tested in the presence of a basic Sears-Haack 
body and a body indented symmetrically for a Mach number of 1.2. Cross- 
sectional-area diagrams for-the wing and body are given in reference 1 
along with ordinates for both bodies. However, for convenience, the 
ordinates for the bodies are also tabulated in this report in table I(b). 
As shown in figure 2, pressure orifices on the body were located in five 
longitudinal rows, sp aced at intervals of 450 and have been designated _. -. 
as stations A, B, C, D, and E. 

Tests and Accuracy 

Tests were made in the Langley 8-foot trensonic tunnel at Mach 
numbers of 0.80, O.gO, 0.94, 0.98, 1.03, and 1.125 and in the Langley 
8-foot transonic pressure tunnel at-a Mach number of 1.43. The-maximum 
random error in measuring free-stream Mach number is believed to be 
within kO.005. The local deviation of free-stream Mach number in the 
test- section of the Langley 8-foot transonic tunnel was approximately 
to.003 at subsonic Mach numbers; with increase in Mach number, the devia- 
tions increased, but did not exceed +O.OlO. The local free-stream Mach 
number in the test section of the 8-foot transonic pressure tunnel with 
the nozzle blocks installed varies greatly with relative humidity and 
stagnation pressure (ref. 5). in order to minimize these effects, all- 
tests were made at atmospheric stagnation pressures, and the stagnation 
temperature and tunnel air dew point were-maintained at 130' and -10' F, 
respectively. Under these conditions, the average Mach number in the 
region of the model (test-section stations ~6.85 to 153.0 (ref. 5)) 
was 1.43 and the maximum deviation in local free-stresm Mach number did 
not exceed M.015. Schlleren observations indicate that the model was 
subjected to boundary-reflected disturbances at a Mach number of 1.03; 
however, examination of the present pressure data indicates that the 
disturbances had only small effects on the pressures. 
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. Pressure measurements on the wing and body were photographed simul- 
taneously on multitube manometer boards, and the accuracy of these measure- 
ments in coefficient form is believed to be within kO.006. The angle of 
attack was remotely controlled during these tests snd was measured by a 
pendulum-type inclinometer located in the nose of the model. Pressure 
measurements were made over an angle-of-attack range which generally 
vsried from O" to 20' at subsonic speeds and from 0' to l2O at transonic 
and supersonic speeds. The accuracy of the measured angle of attack is 
within approximately t0.1'. 

For these tests, O.lO-inch transition strips were located at 10 per- 
cent of the chord on both upper and lower surfaces of the wing and at 
10 percent of body length. The strips were obtained by sprsying the 
surfaces with a commercial liquid plastic and blowing on Carborundum 
grains (approximately 0.012 inch in diameter) at an estimated density of 
40 grains per inch. 

Calculation of Wing mist 

Observation of the wing-tip deflection during this investigation 
indicated that appreciable wing twist due to aeroelastic effects was 
occurring. In order to evaluate these effects, the influence coefficients 
due to normal force and pitching-moment loads have been obtained by static 
deflection calibrations of this wing and are listed in table II. It should 
be emphasized that the influence coefficients in table II apply to the 
model wing of this report and that care should be used in applying them 
to other wings. The variation of wing-tip twist with Mach number for the 
basic wing-body configuration for all angles of attack and the spanwise 
variation of twist for a Mach nmber of 1.125 were calculated by using 
the influence coefficients tabulated in table II and a method similar to 
that indicated in reference 6. The results of these calculations are 
shown in figure 3. The magnitude of the calculated wing twist was appre- 
ciable at all angles of attack and had a maximum value of -6.70 at an 
angle of attack of 12' and a Mach number of 1.125. 

RESULTS AND DISCUSSION 

Presentation of Results 

The aerodynamic characteristics for the wing and bodies are presented 
as follows: 
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Figure 

Pressure distributions on the wing ............. 
Pressure distributions on the bodies ............ 
Spanwise loading variation ................. 
Effect of aeroelastic wing twist on spanwise loading .... 
Wing loading chsracteristics ................ 
Body loading characteristics ................ 
Totalwing-body loads ................... 
Wing center-of-pressure characteristics .......... 
Effect of aeroelastic wing twist on cent-er- 

4-and 3 
6&7 

8 
9 

10 and ll 
liZand 

14 
15 

of-pressure characteristics ............... 16 and 17 

Table 

Pressure coefficients at six spanwise stations ....... III and V 
Pressure coefficients at five longitudinal body 

stations ......................... IvandvYt 
Wing section coefficients ................. 

These data are for the wing in the presence of either a basic or an 
indented body and, for clarity, only the data for the wing-basic-body 
cmbination have been faired in figures 4 to 8. 

Pressure Distribution on Wing -Basic-Body Combination 

Wing in presence of body.- The pressure distributions at zero angle 
of attack show that appreciable loading due to camber occurred over the 
wing at all Mach numbers (figs. 4 and 5). Camber apparently caused a 
significant leading-edge-suction pressure to occur on the lower surface 
of the wing for stations outboard of the wing-body juncture. This suction 
pressure increased in etude at Mach nmibers of 1.03 and above, probably 
due to the combined effects of &ch number and aeroelastic wing twist. 

At sn angle of attack of 4' and Mach numbers of 0.80, 0.9, and 0.94 
(figs. 4(a), 4(c), and 4(e)), the pressure peaks at the leading edge of 
the outboard regions of the wing become progressively flattened with 
spanwise distance. Reference 7 shows that for a wing of sMlar plan 
form, but higher taper ratio, the flattening of-the peaks indicated the 
presence of a leading-edge separation vortex. At Mach numbers above 0.98, 
this separation vortex, which is common to thin sweptback wings, appears 
to be delayed to higher angles of attack. The pressures at the trailing 
edges of the wing at a Mach number of 0.94 indicate the presence of a 
shock wave-which originated at the wing-trailing-edge-body juncture and 
extended laterally across the wing. lhe effect of this disturbance on 
the pressure distributions on this wing appears to be less than that 
indicated in reference 8 for a 45O sweptback uncsmbered wing having a 
higher taper ratio and thicker sections. 
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With increase in angle of attack to 8O, at subsonic speeds, the 
leading-edge separation vortex, which was apparent at the outboard sec- 
tions of the wing at an angle of attack of 4O, moved inboard with sub- 
sequent separation of the flow on the outboard surfaces. It is notable 
that separation on the outboard surfaces of this wing occurred at rela- 
tively low angles of attack (the local section angles of attack would be 
still lower if wing twist is wcluded). This separation is believed to 
be due to the lower taper ratio, which tended to produce high leading- 
edge loads near the wing tips, and to the relatively thin leading edge, 
two factors that undoubtedly would be conducive to the formation of the 
leading-edge separation vortex. 

With further increase in angle of attack, the leading-edge separation 
vortex moved inboard so that at an angle of attack of 20°, severe separa- 
tion occurred over the entire wing (see figs. 4(b), 4(d), and 4(f)). 

Body in presence of wing.- The pressure distributions on the basic 
Seszs-Haack body slone over the Mach nuuiber range of 0.80 to 1.125 have 
been published in reference 3. In the present investigation the presence 
of the wing caused pressure peaks on the body in the region of the wing- 
body juncture (fig. 6). The location and magnitude of these pressure 
peaks and in particular, those on the upper surface of the body were, of 
course, closely associated with the pressures on the wing near the wing- 
body juncture. With increasing Mach number, the minimum pressure peak 
on the upper surfaces of the body (and on the lower surfaces at zero 
angle of attack) show the resrward shift which was noted previously in 
reference 9. With increasing angle of attack, the magnitude of this 
minimum pressure peak increased up to an angle of attack of approxi- 
mately l2O. Above this-angle of attack, pressure distributions and 
schlieren observations indicate that shock-induced separation may have 
occurred. 

Loading Characteristics for Wing-Basic-Body Ccanbination 

Wing spsnwise load distribution.- At an angle of attack of O", a 
positive loading occurred over the wing due to wing camber at all Mach 
numbers, with the exception of 1.43 (fig. 8(d)). At a Mach number of 
1.43, the loading over the outboard 20 percent of the semispan became 
negative due to both a decrease in the effectiveness of wing camber and 
a negative section angle of attack resulting from the wing twist due to 
the loading on the remainder of the wing. The loading over the wing at 
subsonic Mach numbers was essentially elliptical in shape at low angles 
of attack, and became more nesrly triangular as the angle of attack was 
increased. The span loadings at Mach numbers from 0.80 to 0.94 (figs. 8(a) 
and (b)) show the characteristic peaks in loading associated with the 
inboard movement of the leading-edge separation vortex. The subsequent 
flow separation over the outboard regions of the wing resulted in the 
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loading at the 95-percent-semispan staticm remaining almost constant as 
the angle of attack was increased from 4'. For Mach numbers above 0.94, 
the effects of the leading-edge separation vortex became less pronounced, 
and, due to the resulting delay in flow separation, the distribution of 
load remained approximately elliptical up to the highest angle of attack 
investigated. 

The spanwise loadings have been integrated mechanically outboard of 
the wing-body juncture lines indicated in the figures, and the variation 
of wing normal force with angle of attack along with the variation of 
wing pitching momentwith wing normal force are presented in figure 10. 

Effect of aeroelastic wing twist.- The spanwise load distributions 
which have been discussed up to this point were for the cambered wing, 
which, because of large aeroelastic effects, was for these tests essen- 
tially a cambered and twisted wing. In order to evaluate some of the 
effects of aeroelastic wing twist, calculations of the spanwise load 
distribution for several subsonic Mach numbers and angles of attack have 
been made for the wing cambered and untwisted as well as cambered and 
twisted, where the twist assumed for the latter case was the aeroelastic 
twist which has been calculated from the experimental spanwise load 
distribution. The theoretical loadings were calculated by using the 
linesrized subsonic theory of reference 10. 'Ihe calculated spanwise 
load distributions sxe compared in figure 9 with the experimental loadings. 
For the purposes of discussion, the untwisted wing will be considered to . 
represent a rigid wing, and the twisted wing, a flexible wing. At Mach 
nmibers of 0.80 and 0.90, good agreement is obtained at angles of attack 
of O" and 4o-between the theoretical loadings for a flexible wing and the * 
experimental data. For an angle of attack of 8’ aud a Mach number of 0.90, 
separation has occurred over the outboard wing sections and the agreement, 
as would be expected, is poor. Comparison between the flexible and rigid 
wing loadings at these Mach numbers clearly shows the loss in loading due 
to wing twist. At the higher Mach numbers, the magnitude of the theoret- 
ical loadings for the flexible wing.sre in poorer agreement with experi- 
mental data; however, the distribution of the loadings over the span sre 
very similar. Reference 10 shows that for a twisted and csqbered 45O 
sweptback wing, which had a higher taper ratio and,thicker sections, the 
theoretical loadings failed to account fully for the outboard spanwise 
shift in loading which.occurs on sweptback wings with increase in Mach 
number at subsonic speeds. It-would appear then that this is also the 
case for the wing of the present investigation. 

Body loads.- lIhe.distribution of lateral loadings over the b&y are 
shown in figure 8 f-or several angles of attack at Mach numbers of 0.80 
and 1.125, and through the Mach number range for an angle of attack 
of 8O. The average loading over the body is shown at each angle of attack * 
and Mach number to provide some indication of the magnitude of the body 

. 

-- 
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. loading compared with the wing loading. In almost every case, the average 
loading on the body was approximately equal to the wing section loading 
at the wing-body juncture. 

Comparison of the ratios of body load to total load (fig. 13) indi- 
cates that the body carried considerably less load than would be indicated 
by the ratio of the exposed to the total wing mea (l - +). The ratio 
of body losd to total load is, in general, more nearly represented by the 
ratio of mean body diameter to wing span E 

( > 
b . With increase in PlIach 

number at a constant wing-body normal-force coefficient, a decrease in 
this loading ratio occurred near a Mach nmiber of 1.0 snd was due to a 
decrease in body load which resulted from a small outboard shift in wing 
spanwise loading. With increase in total wing-body normal force at a 
constant Mach nuniber, the ratio of the body losding.to total loading 
increased (fig. 13). 

Center-of-Pressure Characteristics for Wing in 

Presence of Basic Body 

Variation with normal force.- The wing pitching moments have been 
referred to the quarter-chord point of the mean aerodynamic chord, which 
for this highly tapered wing is located considerably inboard and forward. 
For this reason, the wing pitching moments at the normal-force coefficient 
for zero sngle of attack indicate a large negative moment due to camber 
(fig. lo), and the longitudinal location of the center of pressure of the 
wing at low normal-force coefficients is well rearward of the leading 
edge of the mean aerodynamic chord (fig. 13(a)). With increase in wing 
normal force up to a coefficient of 0.4, the center of pressure moved 
rapidly forward with almost no inboard movement. Above this value, the 
inboard movement of separation caused &z1 inboard end continual forward 
movement in the location of the center of pressure. At the higher Mxh 
numbers, the magnitude of these movements with increase in wing normal 
force was greatly reduced and in some cases eliminated for the range of 
normal-force coefficients shown. However, unpublished data obtained in 
the 8-foot transonic pressure'tunnel on the center-of-pressure variations 
of this wing in the presence of the basic body obtained at a Mach number 
of 1.43 at reduced stagnation pressures and at angles of attack up to 31' 
show a continual gradual inboard and forward shift with increase in normal 
force. 'Ihe maximum values of the inboard and forward shifts for these 
unpublished data over the normal-force-coefficient range from 0.2 to 1.04 
were 4.3 percent and Ill.0 percent, respectively. The centers of pressure 
for this highly tapered wing at high normal-force coefficients do not 
show the abrupt forward movement which is associated with the pitch-up 
tendencies of sweptback wings of higher taper ratio (ref. ll). 
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Variation with Mach number.- Large remward center-of-pressure shifts 
occurred with increase in Mach number at a constsnt normal-force coef- 
ficient (fig.'l3(b)). !IMs rearward shift at--moderate normal-force 
coefficients was generally of the order of I2 percent, with the most 
rearward location of the center of pressure occurring near a mch number 
of 1.0. A similar but much smaller outboard movement (1 to 4 percent) 
occurred over the same Mach number range. With increase in Mach number 
above 1.0, forward and inboard movements occurred at-almost all normal- 
force coefficients. For normal-force coefficients below 0.4, the lateral 
location of the center of pressure at a Mach number of 1.43 was farther 
inboard thari the subsonIc values at a Mach ntmiber of 0.80. 

Variation tith wing twist.- in figure 16, th e experimental variation 
with Mach number of-the lateral location of the center of pressure is 
compared with theoretical values calculated for the wing assumed to be 
rigid in one case and flexible in another. At the subsonic Mach num- 
bers, the effect of aeroelastic wing twist was to shift the center of 
pressure inboard by appromtely 3 percent. The flexible-wing theory 
predicts reasonably well the lateral center-of-pressure location at I&ch 
numbers up to 0.94. As mentioned previously, however, the theory does 
not predict the outboard shift of the center of pressure that occurs 
between 0.94 and 0.98 Mach nmber. 

The local longitudinal centers of pressure for the section loadings 
at several spanwise stations me compared in figure 17 with values calcu- 
lated for the rigid and flexible wings. The results sre generslly in 
good agreement with the experimental data. However, the theory does not 
predict the large rearward shift in the center of pressure with increase 
in Mach number-for the outboard stations.. 

Effect of Body Indentation 

Pressure distributions.- -denting the body in accordance with the 
supersonic area rule (ref; 2), caused some changes in the magnitude of the 
wing pressures at practically all Mach numbers and angles of attack (fig. 4). 
'Phese changes were generally the effects of pressure fields induced by 
the change in body shape, and the strength (based on the magnitude of the 
change in wing pressure coefficient) and spsnwise extent of these induced 
pressure fields varied considerably with free-stream Mach-number. Due to 
the attenuation with spsnwise distance of-the pressure fields induced by 
the change in body shape, the predominant effects of body indentation 
generally extended over only the inboard 60 percent of the wing semispan. 
Body indentation, at the high subsonic Mach numbers, reduced the inter- 
ference effects on the wing pressures near the wing-body juncture at low 
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angles of attack. This essentially substantiates the theoretical analy- 
sis of reference I2 which indicates that the major effects of body inden- 
tation are restricted to the inboard regions of the wing end that the 
resulting flow over the wing- indented-body juncture is approxdmately 
two-dimensional. 

'Ihe pressure distributions over the indented b&y show clearw the 
effects of the local acceleration and deceleration of the flow caused by 
the change In body shape. At a Mach number of 1.125 and an angle of 
attack of O" (fig. 6(f)), the flow over the upper surface of the bcdy 
(station A) accelerated to a Mach number of 1.220 over the forward region 
of the indentation, decelerated to approximately l.llO, and then accel- 
erated to 1.275 in the region of the wing trailing edge. A simXLar flow 
variation, but with slightly different local Mach numbers, occurred 
nesrer the wing (station B), and on the lower surfaces of the body (sta- 
tions D and E). The minimum pressure peaks on the indented body, unlike 
those on the basic body which shifted rearward with increase in &oh 
number, were located near the leading and trailing edges of the wing- 
body juncture at practically all Mach numbers and angles of attack 
(figs. 6 and 7). 

Load characteristics.- '1zle effects of body indentation on the span- 
wise load distribution varied considerably in msgnitude and extent with 
Mach number. At a Mach number of 1.125 (fig. 8(c)), body indentation 
increased the loading near the wing root at low angles of attack and 
over most of the span at high angles of attack. Similar effects are 
noted for the other Mach numbers, except that for Mach numbers below 1.125, 
the loading over the midspan was reduced at several angles of attack (see 
fig- 8(a), a = 4' and 8O). The wing-root bending moments for the wing 
in the presence of either a basic or an indented body (fig. ll) show only 
small effects due to body indentation. Although body indentation had 
little effect on the shape of the spsnwise load distributions and, 
consequently, on the wing bending moment, it would be expected that the 
changes in chordwise loading would affect the wing twisting moment and 
the magnitude of the aeroelastic deflections. Figure ll shows that body 
indentation reduced the maximum wing twisting moment for the wing in the 
presence of the body by approximately 12 percent at all Mach numbers with 
the exception of 1.43. However, calculations of the aeroelastic wing 
twist for the wing in the presence of the indented body indicates that 
body indentation had negligible effects on wing twist at low angles of 
attack and caused only small reductions at the higher angles of attack. 

t 

The distribution of loading coefficient snd the average loading 
coefficient over the body, in general, shows only small effects due to 
body indentation (fig. 8). At a Mach number of 1.125, however, the 
loading at the wing root was increased considerably by b&y indentation 
and the average loading coefficient over the indented b* is higher than 
that for the basic body over the entire angle-of-attack range (fig. 8(c)). 
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Due to the difference in the location of the wing-body juncture, the P 
normal-force coefficient for the basic body is larger throughout the 
wing normal force and Mach number range than thatfor the indented body 
(fig. 12). - However, the ratio of body load to total load for the indented 
body, similar to that for.the basic body, is closely approximated at low 
normal-force coefficients by the ratio of mean body diameter to wing 
span (fig. 13). 

Body indentation had only small effects on the total normal-force 
coefficients for the wing-body combination except for some increases at 
high angles of attack at subsonic speeds and throughout the angle-of- 
attack range at a Mach number of 1.125 (Ng. l&). In both cases, the 
increase in total load was due to increases in loading over the body and 
the inboard regions of the wing. The pitching-moment coefficients for 
the wing-body ccmbination (fig. 14) became more positive at all Mach 
numbers, with the exception of 1.43, due to the pressure fields induced 
on the upper surface of the wing by the change in body shape. 

Center-of-pressure characteristics.- Body indentation generally 
shifted the longitudinal location of the center of pressure forward on 
the wing but had almost-no effect on the lateral location of the center 
of pressure (fig. 15). At subsonic speeds, body indentation bad only 
small effects on the forward movement of the center of pressure with 
increase in wing normal-force coefficient at a constant Mach number. At 
supersonic speeds, the movement with increase in wing normal-force coef- 

a ficient was from 2 to 4 percent greater than for the wing in the presence 
of the basic body. However, body indentation had no effect on the maximum 
rearwsrd movement of the center of pressure with increase in Mach number Y 
at a constant wing normal-force coefficient. 

CONCLUSIONS 

An investigation of the pressure and load distributions over the 
Mach number range from 0.80 to 1.125 and at a Mach nmber of 1.43 for 
a 45O sweptback cambered wing having a thickened root, an aspect ratio 
of 4.0, and a taper ratio of 0.15 in the presence of a basic Sears-Haack 
body and a body indented symmetrically for a Mach number of 1.2 has led 
to the following conclusions: 

1. At subsonic Mach numbers, the span load distributions were essen- 
tially elliptical at low angles of attack and became more nearly trian- 
gular with increase in angle of attack. At supersonic Mach numbers, the 
distributions remained approximately elliptical up to the highest angle 
of attack investigated. 
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2. Calculations of theoretical span loadings at low angles of 
attack, considering wing flexibility, were in excellent agreement with 
experimental loadings at low subsonic I&ch numbers but failed to account 
for an outboard shift in loading at high subsonic I&ch numbers. 

3. Calculations of the wing twist due to aeroelasticity have indi- 
cated angles as high as -6.70 at an angle of attack of l2O and a Mach 
number of 1.125. Calculations have shown that the effect of this twist 
at low subsonic I&ch numbers was to shift the center of pressure inboard 
by approximately 3 percent of the wing semispan. 

4. With increase in Mach number at moderate ting normal-force coef- 
ficients the maximum rearward snd outbosrd shifts in the center of 
pressure were approximately I2 percent and 4 percent, respectively. 

5. Indenting the body for a Mach number of 1.2 induced expansion 
and compression fields which extended in a lateral direction over the 
wm3. Due to the attenuation of the pressure fields tith spsnwise 
distance, the predominant effects of body indentation were generally 
restricted to the inboard 60 percent of the wing semispan. 

6. Body indentation had only small effects on the total normal- 
force coefficients for the wing-body; and the ratio of body load to 
total load was approximately the same as the ratio of mean body diameter 
to span. 

7. Body indentation generally shifted the longitudinal location of 
the center of pressure forward on the wing, but had almost no effect on 
the lateral location. 

Langley Aeronautical Laboratory, 
National Advisory Cormnittee for Aeronautics, 

Langley Field, Va., April 9, 1957. 
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TABIE I.- WIKG AND BODY ORDINATES - Conclude& 

(b) Body Ordinates 

I Forebody I 

I- x, in. RadluE, Fn ,. -1 
0 

-5 
1.0 
1.5 
2.0 

::2 

2:: 
4.5 
5.0 

2:: 
6.5 
7.0 

87:: 
a.5 

;:; 
10.0 
10.5 
ll.0 

0 
~65 
.282 
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A60 
-540 

:ZiiE 
.743 

:Z 

$2; 
1.015 
1.062 
1.106 
1.150 
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1.222 
l-257 
1.293 
1.320 
1.350 

Afterbody 

Radius, in. 
x, in. 

Basic body Indented bdy 

u.5 1.376 1.376 
12.0 1.404 1.404 
l22.5 1.430 
13.0 1.452 

3-43 

13-5 1.476 1:440 

14.0 1.493 14.5 1.512 :%2 
15.0 1.526 1:390 
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16.0 1.552 1.323 
16.5 1.565 1.283 
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17-5 1.585 1.203 
18.0 1.590 1.173 
18.5 fuzz 1.149 
19.0 
19.5 1206 ?EZ 
20.0 1.606 1:133 
20.5 1.604 1.150 
21.0 1.602 1.175 
21. 7l 1.600 1.202 
22. 1.594 1.236 
22.5 1.269 
23.0 

3 
1.306 

z-05 
2415 

1:570 1.560 1.341 1.363 
1.547 1.375 

25.0 1.532 1.380 

2615 2: 

1.517 1.380 

1.501 1.376 1.370 
27.0 ?E 1.362 
27.5 1:438 1.349 
28.0 1.414 1.335 
28.5 la37 1.319 
29.0 1.360 1.300 
29.5 1.330 1.280 
30.0 1.300 1.255 
31.0 1.231 1.201 
32.0 1.158 1.138 

3'0" 1.076 
35:o :g 
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36.0 .762 ::2 
36.15 *-iTO -750 

19 
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,752 
,846 
,924 

,018 
.069 
,145 
a250 
l 349 
a443 
,549 
.650 
a750 
.848 
*a99 

:::: 
.114 

-.007 
~086 
-.I34 
-.166 
-.227 
-.277 
-*294 
-.255 
-6272 

.466 

.003 
-.091 
-.070 
-.096 
-.125 
-.155 

-.2X5 
-.194 
-.191 

,545 
,124 

-,026 
-.07a 
-.119 
-.llO 
-.086 
-.066 
-.120 
-.097 
-.132 
-.217 

,621 

:: g: 
-,I29 
-a 175 
-. 237 
~252 
-.fll 
-.355 
-,376 
-.346 
-.348 

.463 ,456 
-.I24 ,159 
-.186 ,100 
-.037 ,057 

,000 .027 
,014 -.015 

~023 -.047 

,000 
-.036 
-.066 

-.012 
-.049 
-.044 

,592 
-.099 
-1224 
-.1ee 
-a252 
~245 
~203 
-*176 
-.206 
-.I92 
-et07 
-r285 

.448 

.066 
,035 
,091 
,110 
.I14 
.078 

.081 

.030 
-.020 

,589 
-.676 
-.610 
-a194 
-.467 
-.453 
-.426 
-.407 
-.436 
-a426 
-r418 
-.454 

,469 
*398 
a379 
a360 
,334 
,291 

a237 
,172 
*I15 

*02: 
ro7: 
1151 
r2s1 
*35( 
444( 
a545 
rb51 
1751 
*a46 
6924 

4016 
l Ob1 
,141 
r25C 
6344 
9446 
r549 
ab5a 
975a 
,846 
l 8W 

a022 
#Of2 
e150 
a250 
a350 
,449 
,549 
ad52 
a752 
aI4b 
a924 

*011 
l Ob9 
,145 
a250 
a349 
r44a 
a549 

:::: 
*I48 
a699 

M - 1.030 

8 

8 

2:: 
,652 
.752 
,846 
,924 

0018 
:E 
,250 

:::: 
,549 

:::: 
,848 
,899 

,615 

3 
.033 

-.044 
-.096 
-.124 
-.X01 
-.t32 
-.251 
-1216 
~235 

.496 
l 033 

-.Oll 
-.037 
-.011 
-. 100 
-.I24 

-.110 
-I lb3 
-.166 

:E,” 
,012 

-.099 

,583 
-.')96 

1::;: 
~242 
-rt36 
-.a02 
-ml72 
-.I92 
-.180 

,658 .b30 ,600 
-.311 -.592 -.778 
-,106 -.316 -*31a 
-.216 -.332 -.316 
-.248 -.328 ~327 
-r302 -r305 -.376 
-.317 ~273 -.386 
-.359 ~255 -a439 
-*384 -.280 -.456 
-.408 -.273 -.4EO 
-1393 -6273 -*474 
-a406 -r330 -a462 

,467 ,459 
,375 ,285 
,297 ,247 
.241 .267 
,202 a272 
,155 .262 
.I27 ,225 

,544 
,450 
.381 
a332 
.279 
,243 

.066 ,197 ,193 
,086 .142 ,166 
,075 .091 ,148 

,647 
~761 
-.520 
9421 
-.400 
-.3aa 
-*363 
-*343 
-*371 
-*93e 
-*347 
-.407 

.502 
9431 
a414 
9390 
,373 
.331 

0282 
.217 
. lb2 

l 54e 
.114 

-.064 
-.056 
-.140 
-.I33 
-.102 
-.087 
-.I13 
-.097 
-.106 
-.164 

,493 
-*122 
~166 
-.136 
-.05e 

,020 
.ooo 

,000 
-.020 
-.Ob4 

_ 
-,134 
9198 
-.210 
A.270 
-.311 
-.334 
-.309 
-.312 

.4 

:: 
.a 
.o 
*O 

-.a 

I9 
I8 
7 
il 
'1 
2 
4 

r.164 
-.255 

. l -/9 . . 
,026 

-.046 
rO78 
,114 

-.069 
-,063 

I 

:E 
-.ObO ,011 

M -1.125 

,632 
~032 

.004 
-,092 
-.105 

-.lb8 
-.208 
-.244 
-.264 

-.252 

,596 ,641 
-.056 -.297 
-.192 -.I53 
-.193 -.191 
-.213 -*196 
-.194 -a240 
-.I67 -r249 
-.141 -.217 
-.148 -*3x? 
-.138 -6331 
-*133 -.323 
-a169 -*334 

r622 
-.351 
-1355 
~327 
-.324 
-.281 
-*244 

1:::; 
-.231 
-*228 
-a270 

,522 
.157 
.096 
.099 
.071 
,045 
.024 

,059 
-*031 
-.a17 

,070 
.158 
.142 

a493 b487 
0316 a216 
,269 ,101 
,237 ,241 
,211 ,279 
,172 0264 
.144 .24a 

-.017 ,117 .096 ,251 
-.01x ,072 ,099 .206 
-.019 -.Oll .OW .I59 

L. 1. 
,022 
,072 
,150 
,250 
,350 

$2 
,652 
,752 
,646 
,924 

1012. 
,069 
1145 
,250 
,349 

:::: 
1650 
,750 
,646 
8OW 

.617 
al96 
,144 
,033 

-.017 
-.059 

::;;t 
-.IbP 
-.102 
-.156 
-*170 

.536 

.OlE 
-.003 
-0015 
-.038 
-.061 
-.077 

,578 
,144 

-a049 
~067 
-t104 
-.I17 
-.ObP 
-.044 
~063 
-.050 
-.047 
-.I21 

0533 
-.079 
-.I45 
-.139 
-.073 

2:: 

.030 
,031 

-.007 

,022 
,072 
9150 
a250 
r350 

::t: 
lb52 
a732 
aI46 
a924 

:z:: 
,141 
a250 
a349 

:;:: 
a650 
,750 
b848 
*a99 
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Y -.a00 (a - 3.D' for bufcbody) 

::::“l; 
.l.O7b 
-1.031 
-.999 
-.9bl 

-.65b 
-.a05 
-.756 
-.717 
-. b59 

.631 

.blZ 

.546 

.463 
,429 
.373 
,319 
.27b 
.206 
.12b 
.057 

-.99b 
-.969 
-.965 
-.931 

-.a40 
-b79a 
-.'I60 
-.724 
-.b60 

.675 

.bLl 
.I62 
.516 
.4bb 
.413 
.3b2 
.321 
.25b 
,160 
.119 

:% .370 ,077 
-.016 -.021 
-.106 -.oaa 
-.166 -.140 
-.246 -.155 
-.266 -.153 
-.265 -.179 
-.265 -.145 
-.2b3 -.I76 
-.097 -.171 
-.006 -.043 

-.I55 -.172 
-.099 -.076 
-.117 -.066 
-.133 -.049 
-.147 -.054 
-.164 -.065 
-.143 -,052 
-.oa2 -.024 

-0019 
,024 .006 
.046 ,027 

:::g; 
1:::;: 
-1.200 
-1.051 

-.6t2 
-.741 
-.636 
-,564 
-.47a 
-.377 

.565 
,509 
,446 
,371 
l 319 
.269 
.226 
a205 

. 

. 

* 

. . 

,111 
.062 

Z4I'J 
bl.254 
.1.165 
-1.056 
-.949 
-.a37 
-.769 
~6% 

1:::; 
-.496 

*I.205 
al.157 
*I.130 
-i*on 
4aO2b 
-.9b7 
-.a90 
-*a22 
-1765 
-.723 
-.b% 
-.b45 

.bll 
,594 
,537 
,461 
r404 
.347 
9295 

.126 
,056 

9027 
.Otb 
*151 
.250 
a350 
r453 
a551 
,652 
a750 
*a50 
a921 

,025 
,074 
9151 
.246 
8347 
6445 
r552 
l b50 
a754 
*a50 
l 900 

-.Oll 
-la452 

-.606 
-.565 
-.554 
-.539 
-.460 
-*406 
-.30b 
~226 
-.129 
-.046 

,390 
.266 
.230 
,171 

:::: 
*loo 
,105 

.I:fPI 
-.510 
-.509 
-.516 
-.526 
-.550 
~564 
~563 
-*541 
-1169 
-.049 

,369 
.36b 
.231 
,172 
.140 
rll0 
.097 
,103 

,273 
.1.043 
-1449 
-a473 
-.461 
-14% 
-1523 
-*535 
-a543 
-r539 
-1506 
~269 

,367 
.357 
,229 
,166 
,133 
r099 
,061 
,065 

.061 
-1.131 
-.697 
-.574 
-1526 
-.464 

-.345 
-.266 
-*206 
-.125 
-.050 

,417 
.314 
.245 
,214 
,162 
,154 
,135 
.132 
,113 
bow 
,092 

-1.134 
-1,415 
-1.356 
-1r307 
-1,256 
-1,146 

-.760 

r:;:: 
-,426 
-.330 

2:: 
.455 
.396 
,346 
.299 
.257 
.227 
.I76 
.I21 
,07b 

zk 
-1.320 

:::;g 
-.966 

-.aoa 
-.694 
-.bl6 
-.SH 
-.4S4 

.bl4 
,527 
,476 
.416 
,372 
.324 
,260 
,252 
,197 
.I37 
,092 

L. E. 

:::: 
,151 

:::: 
.453 
.55l 
.652 

:::: 
,925 

,025 
.074 
.lYl 
,246 
,347 
,445 
,552 
,650 
,754 
,650 
.900 

‘.tap 
-1. 
-1.403 
-.a32 
-,b72 
-.b54 

-.531 
-.454 
-.407 
-.25b 
-.147 

.531 

.449 
.366 
,319 
.262 
.243 
.212 
.I95 
,156 
,121 
.099 

L. E.’ 
.027 

:",:: 
,250 
,350 
.453 
r551 
.652 
.750 
,650 
,925 

,025 
,074 
,151 
,246 
,347 
,445 
.552 
.650 
,754 
.a50 
,900 

-.449 
-.415 
9356 
-,144 
-.046 

.41b 
,315 
.250 
,221 
,169 
,161 
.141 
.139 
,116 
.lOl 
.095 

.569 

.%O 
.457 
.364 
0333 
.2a4 
,243 
,219 

,126 
,077 

mi:f8 
.I.042 
-a712 
-.672 
~679 
-eb54 
-.634 
-.599 
-.I26 
-.333 
-.I94 

.504 
,442 
.346 
.261 
,237 
.I97 
.169 
.I56 

,106 
,076 

Zt ?? 
-1.024 
.I*017 
-.99a 
-.951 
-.aw 
-.625 
-.776 
-.73a 
-.706 
-.b64 

:bW 
.626 
,560 
b467 
.432 
,377 
.321 
,294 

,176 
all6 

a027 
b07b 
.I51 
,250 
,350 
,453 

::2 
l 750 
a650 
a925 

a025 
l 074 
,151 
l 246 
a347 
l 445 
0552 
r6SO 
a754 
*a50 
*900 

-: 2:s 
-,216 
-r269 
-.31a 
-*353 

I::;: 
-.411 
-,411 
-1377 
-.135 

8 147 
~27 
-.267 
-.261 
-.300 
-.323 
-8266 
-.267 
-.264 
-.277 
-.266 
-.147 

.152 .166 

.059 

.015 
-.006 
r.025 

5:;;: 

.041 

.049 

,100 
,066 
.066 
,046 
,043 
,054 
b041 
,040 
,045 

-a992 
*1.222 
-1.172 
.1.116 
.1.055 
-.995 
-1910 
-0656 
-.a07 
-.766 
-.725 
-.646 

,667 

2;; 
,449 
,397 
.346 
.316 

,207 
.152 

A-2? 
,076 
,151 
,250 

::',i 
.551 
.652 
.750 

2:: 

,025 
,074 
,151 
,246 
.347 
.445 
,552 
.b50 
.754 
,650 
.900 

a027 
,076 
*151 
0250 
9350 
a455 
l 551 
l b52 
a750 
*a50 
a925 

6021 
.0?4 
b151 
a246 
e34t 
*445 

:::: 
a754 
9850 
l 900 

-.032 -.624 
-1.343 -1.240 -i:ZI 
-1.261 -1.222 -1.291 
-.755 -1.194 -1,149 
-.623 -1.177 -1.06b 
-,622 -.971 -.975 

-.703 
-.546 -1696 -.732 
-.496 -1649 -.636 
-a479 -1633 -.596 
-.440 -.567 -.579 
-.260 -.476 -.435 

.545 ,606 ,635 

,360 ,471 .494 
,332 .399 ,436' 
,296 ,347 .392 
,256 ,296 .344 
r223 .259 ,303 
,204 .235 .273 
r162 ,221 
.117 ,150 .159 
,090 ,104 .lPO 
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I 

::;: .062 ,362 

,004 -.ooa 
-.oaa -.071 
-a150 -.127 
-.zia -.169 
-.250 -.150 
-a279 456 

:: :g ::::g 
-.290 -.204 
-.242 -.I95 

,434 
-.I96 
-*la9 
-.226 
-.264 

1:::: 
-.37-l 

1: :f; 
-.364 
-. 321 

,469 
-.227 
-.219 
-.259 
-.266 
-.306 
-.2ai 
-.266 
-.251 

1:::; 
-.250 

6 463 
-.955 
-a413 
-.424 
-.436 
-*454 
-.463 
-.495 
-.505 
-.502 
-a491 
~421 

-*121 -.241 .I56 ,165 ,400 

-.109 
-. 121 
-.127 
-a164 
-6167 
-a160 

-.058 
-,036 
-.052 
-.oao 
-.075 
-.031 

1:;:; 
-.057 

.Obb 

.oia 
-.013 

1:;:; 
9044 

a236 
6174 
a 136 
l lOl 
,079 
.079 

-. 147 
-0099 

-.002 
.OOl 

,104 
,093 
.070 
.046 
.040 
,049 
.023 
,001 
.OOl 

b057 
,033 

,021 
al.153 
9634 
-.61b 
-.574 
-. 576 
-.564 
-. 596 
-.bOB 
~603 
-.585 
-.467 

,063 
-1.223 
-1.137 
-.?13 
-.571 
-.574 

-a520 
-.404 
-.463 
-.465 
-.356 

.531 ,561 

,370 
.302 
.256 
.214 
,163 
.172 

.119 

.064 

,395 
,349 
,311 
,270 

2:: 
,176 
,129 
,096 

130 

zij 

-.545 
-.491 
-.496 
~506 
-.521 
-.535 
-.535 
-.531 
-, 49b 

,566 

2:: 
,294 
.252 
.221 
.210 

4383 
-.190 
-.236 

1::;: 
-.263 
-.256 
~237 
-.236 
-.252 
-.246 

-:atB 
-.319 
-.366 
-.372 
-.f96 
-6423 
-a434 
-.447 
-a440 
~432 
-.360 

,120 .426 

,100 
,100 
.076 
.049 
.051 
,072 
.049 
.oia 
.013 

::o': 
,170 
,134 
,112 
,113 

.I02 
*oak 

,473 
-*lb9 
-.174 
-.200 
~231 
-.246 
-.247 
-.210 
-. 169 
-.iai 
-*la9 
-.190 

-T 
.6 5 

1: :6: 
-.323 
~302 
-.326 
-a340 
-.355 
-, 373 
-.366 
-.360 
-*32b 

.04b ,413 

.063 

.I32 

.I01 

.063 

.I00 

.I04 

.073 

.065 
-.OlO 

a271 
,214 
.lai 
,147 
,126 
.125 

.13b 

.146 

,430 
~929 
-*435 
-.444 
-.461 
-.466 

-.409 
-.360 
-.379 
-.365 
-.313 

,420 
,326 

22': 
,196 
,163 
,141 
,133 
.ow 
,060 
l 040 

Y -1 

-:tB 
-.556 
-.363 
-.413 
-.415 

-.3b3 
-.329 
-.322 
-I 330 
-6270 

,437 
.356 
.265 
,260 
.230 

2;: 
.174 

2:: 
.oaa 

L. 1. 
a027 

:i:: 
,250 
9350 
,453 
,551 
,652 
.750 
*a50 
,925 

,025 
,074 

::2 
,347 

$2:: 
.b50 
,754 
,650 
*so0 

L. E. 
b027 
,076 
b151 

:%I 
,453 
0551 
.b52 
,750 
*a50 
,925 

,025 
,074 
,151 
,246 
.347 
,445 
,552 
,650 
,754 
,650 
.9oa 

a027 

:E 
a250 
*350 
a453 
a551 
ab52 
6750 
*a50 
a925 

a025 
r074 
1151 
6246 
,347 
a445 
9552 
.bIO 
*754 
aa5o 
a9oa 

~042 
-.117 
-.172 
-.206 
-.236 
-a249 
-.25b 
-a252 
-.231 

-.062 

-*076 
-r095 
-*lo2 
-*131 
-. I55 
-.I47 

-.134 
-.ioa 

a027 
l O7b 
*I51 
e250 
l 350 
l 453 
. Sfl 
a612 
a750 
a850 
9925 

a021 
a074 
,151 
,246 
a347 
a445 
,552 
l b50 
r754 
.a50 
,900 

:18t 4 328 
-,009 -. 136 
-.063 -.191 
-al44 -.243 
-.177 ~274 
-.159 -.317 
-.I50 a.334 
-.139 -.349 
-.150 -. 349 
-.171 -.343 
-.iaa -.514 

-.2x6 ,160 

-a146 
-.oao 
-.026 
-a051 
-.063 
-.042 
-.034 
-.057 
-.057 

:% 
.0x6 

-.021 
-.04b 
-,040 

-.020 
.002 

:::g 
G660 
-*497 
-.I02 

-*454 
-*421 
-.409 
-.420 
-.343 

,430 
,365 
l 346 

2%: 
,259 
a217 

2:: 

z 
-,767 
-,726 
-.442 
-.437 

-.397 
-*%O 
-.337 
-0344 
-.263 

.560 

.436 
,402 

:E 
l ¶20 
.512 
.276 

:C: 

H - 1.125 

-.153 
-. 164 
-.215 
-.249 
-.264 
-.265 

:::"b: 
-, 266 

,166 

.lOO 
,060 
.066 
.033 
,004 
.007 

2% 

,513 
~612 
-a494 
-a400 
Y.355 
-.366 

~326 
-.269 
-.269 
-6273 
-8225 

,365 

.271 
,263 

:::: 
.214 
,225 
l x99 

::t: 

.297 
-.a60 
-.769 
-. 493 
-.369 
-.399 
~412 
-.425 
-.441 
-.433 
~426 
-.I96 

,577 

.423 

.3bl 

.322 

.2w 
l 265 
.262 

L. 1. 
,027 
,076 
.151 
,250 
.350 
b453 
,551 
,652 
,750 
,650 
,925 

1025 
,074 
,151 
,246 
,347 
,445 
1552 
,650 
,754 

::3 

:83 
,006 

,000 -.Obl 
-.067 -.106 
-. 111 -.135 

-.149 -.167 1:::: 
-.iaa -.091 
-.193 -,096 
-a193 -.I13 
-.laa -.I36 

a027 
rO7b 
al51 
l 250 
l 350 
a453 
r5Sl 
ab52 
a750 
#aso 
0925 

6025 
@Of4 
l lSl 
#246 
a347 
a445 

:t:: 
a754 

:E 

-. 104 

-.OJl 
-.056 
-.050 
-.ota 

I$?;: 

464 

-.019 
-.040 
-.026 

,005 
-.007 
-.014 



NACA RM L5p29a 25 

: 

::3: 
-.ObS 
-*llO 
-.146 
-.159 
-.I72 
-.I53 
-.132 
-.106 
-.ObB 
-.oia 

.220 .215 
-.464 -.476 
-.420 -.406 
-.401 -.365 
-.373 -.339 
-.351 -.316 
-.335 ~302 
-.274 -,253 
-.219 -.207 
-. lb3 -.159 
-.095 -.095 
-.OZb ~027 

:::::f 
-1.031 
-.a14 
-.660 
-.5b5 
-.471 
-r366 
9265 
-a206 
-.126 
-.056 

-0162 .206 .236 ,402 
-.062 .I36 .lb4 b314 
-.062 ,097 ,121 ,245 
-.029 .'071 .093 *ia9 
-.049 ,044 .064 .154 
-.037 .041 .059 al36 
-.029 .039 ,046 .116 

.ooo .05b .063 ,116 

,042 ,079 
,052 ,079 

.077 ,102 

.076 .092 

-1.236 -1.42 
-1.261 -1.39 f 
-1*121 -1.340 
-*947 -1.299 
~667 -1.273 
-*493 -i.iia 
~420 -.957 
-a334 -.7n 
~263 -.622 
-.191 -.463 
-.I14 -.356 
-.044 -.244 

.426 .m 
,332 .4ia 
l 266 ,346 
,209 .2n 
,173 ,236 
.149 l 2o6 
.120 .171 
0121 .157 

,104 
,095 

,100 
.Ot3 

:::::: 
-1.2b5 
-1.233 
-1.200 
-1.112 
-.960 
-*at3 
-.666 
-.493 
-.319 
~196 

.493 
r431 
,363 

2:: 
,214 
.172 
,159 

-.967 -1.095 -.906 -.921 
9976 -t.oaz -,906 -.924 
9966 -1.051 -.a43 -.a75 
-1.007 -.995 -.a29 -.a59 
-.964 -.951 -.a02 -.a41 
-*901 -.924 -.7a2 -.626 
-*6b2 -.a97 -.769 -.a14 
-.a16 -.660 -.753 -.793 
-.774 -.a14 -.734 -.7n 
~732 -.767 -.716 -.746 
-*b69 -.716 -,bW ~727 
-.b45 -.b72 -.baI -.712 

.I14 .522 .533 .541 

.466 ,496 ,549 ,556 
0422 .435 .494 .504 
,345 .354 .413 .421 
.297 .309 .362 .375 
~255 .2b5 a314 .321 
.206 .206 .255 .255 
,174 .I79 atO9 .212 

,051 ,056 
-.013 -.006 

.053 
-.023 

0023 
a077 
l 149 

:::: 
0449 
a552 
a650 
.755 
#a52 
9929 

a023 
l 073 
l 149 
a247 
l 353 
1444 
r550 
a650 
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-1.039 
-.a07 
-.6B5 
-.629 
-.569 
-.557 
-a517 
-.435 

::*::: 
-1:113 
-1.092 
-1.052 
-.996 
-.957 
-.9x0 
-.a62 
-.75a 
-.745 

,325 
r271 
,224 
,154 
r129 
,105 
.090 

.023 ,036 

::: :t; 
-1.133 
'1.07 
'lroll 
-,997 
-.959 
-.913 
-*849 
-.769 
-.728 

.423 
r379 
*333 
,260 
,228 
.192 
,166 

ro23 
.07b 
9150 
a250 
.349 
l 450 
r550 
rb50 
a750 
*a50 
*900 

#OS8 
a091 
a147 
r252 
r348 
6447 

2:: 
#798 
9875 

I#.: 

z 

-.w5 
-.928 
-*846 
9630 
-*577 
-.550 
-.507 

I::;;: 

.360 

.305 

::2 
,165 
.141 
.127 

,058 

30 

jrJ 

1.163 
1.104 
1.010 
1.063 
-*a13 
-a644 
-a801 
-.7&O 

.422 

.37b 

.321 
,262 
.227 
.19b 
.172 

WY61 -.9e7 
-.383 -*a91 
-a389 -*b48 
-.397 -*579 
-.3e1 -.564 
-.386 -.574 
-*397 -.57a 
-.377 -.570 

.1b3 ,324 

.lIb ,272 
,099 6229 
.054 ,167 
.034 ,143 
.a32 .124 
.039 ,113 

.125 

a.185 
'1.120 
*1.092 
s1.077 
-.971 
-.a31 
-.749 
-a701 

,448 
0465 
*SbO 
l 288 
.253 
0221 
,195 

.069 

a482 
9442 
*400 
.333 
,304 
.275 
.254 

r 

r 

.Ldd 
rO7b ,150 
5:: 
,450 

:::: 
.750 
,850 
,900 

,038 
*091 
,147 
,252 
,348 
,447 

:::: 
,798 
,175 

:&? 
-.016 
-.llS 
-.1(14 
-.207 
-.243 
-e276 
-.310 
-.339 
-*332 

-*331 
-.204 
-.190 
-.189 
-.178 
-.181 
-a157 

:a+3 -: 3% 
-.015 -.314 
-.a74 -,371 
-,129 -.351 
-.169 ~361 
-.191 -.408 
-.217 a.430 
-.262 -.440 
-.275 -.461 
-.272 -.457 

-.260 .092 
-.159 ,070 
-.136 .035 
-.142 -a002 
-.121 -.026 
-.097 -.023 
-.073 *b67 

,021 

l 023 
l O7b 
al50 
a250 
a349 
a450 
6550 
A50 
a750 
r.50 
0900 

*03S 
l 091 
,147 
,252 
a348 
9447 
0549 
*655 

2;: 

lf -1.X25 

,150 
,250 
,349 
,450 
,550 
,650 
,750 
,850 
,900 

,038 
,091 
,147 
,252 
,340 
,447 
,549 
,655 
,791 
,075 

-.a52 
-.110 
-.153 
-.182 
-.206 
-.231 
-.271 
-1212 

-.321 
-.155 
-*141 
-.134 
-.121 
-.130 
-0105 

,028 

-.053 
-1119 
-.142 

::::: 
-.I05 
-.205 
-.201 

-.398 
-.142 
-.102 
-.lOl 
-.091 
-.097 
-.070 

,073 

-:01t 
-.201 

1:::: 
-.303 

I: ::; 
-.367 
-.377 
-.383 

:::: 
,083 
.033 
.Olb 
.003 
,013 

.107 

::“r:: 
9806 
-.744 
-a700 
-.629 
-.477 
-*459 
-*413. 
-0464 
-.473 

-,12 
-.94 (1 
-*a21 
-1776 
-a729 
-.702 
-a647 
-.512 
-.4Eb 
-.479 
-.470 

rs35 .377 
.284 .332 
,235 ,291 
,185 ,230 
.157 ,210 
,161 ,195 
.172 ,107 

,120 ,130 

::g;J$: 
-.964 
-.928 
-.a77 
-.a63 
r.041 
-.a41 
-.746 
-.b% 
-a 623 

,466 

:::: 
,318 
*289 
,265 
,244 

l 023 
*07b 
.150 
a250 
a349 

2:: 
,650 
a750 
.a50 
,900 

l 030 
a091 
a147 
a252 
r34a 
a447 
l 559 
.611 
0791 
*a75 

.50 
-.43 3 
-.250 
-.277 
~299 
-.313 
-.328 
-*354 
-.335 
-.312 
-.3a+ 

,150 

2:: 
,062 
.ob6 
,064 
*073 

*I22 
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.-Is0 f 

1:::; 
-.495 
-.WI 
-iU4 
-0452 
-.443 
-*437 
-e432 
-a427 
-a420 

*MO 
a312 
0242 
.187 
.I45 
l 112 
b087 
l OU 
*009 

It - ,800 (a d 
-.521 
-.I16 
-.504 
-.491 
-.4s2 
-.472 
-.462 
-.uo 
-.455 
-.450 
-.UO 

.3n 

.SSb 
a272 

:% 
,132 
.lOl 

.alb 

bUiC1 

r:::: 
-.504 

:::g 
-.5m 
-a563 
-.557 
-r551 
-a545 
-.sas 
-*538 
-,532 
-.5m 

r394 
rfb5 
.;a5 
*248 
,196 
.X54 
.124 
9068 
,022 

8 

L 

$3: 
b14b 
,247 
,352 
,453 

:% 
.651 
,750 
,851 

,061 
,147 
,243 
,352 
.453 
.549 

::o': 
,791 

l OlO 
‘a069 
-0105 
-.lSO 
-.147 
-*159 
-*us 
-.152 
-.147 
-0121 
-*ml. 

.oos 
-.059 
-.I15 

1:::; 
-.I60 
-.I64 
-.157 
-.I49 
-.124 
-,0&b 

~956 
-.I60 
-. 678 
-.473 
-.372 

I::',: 
~259 
-. 232 
-.184 
-.a93 

-.048 -.045 .227 
-a021 -.019 ,203 
-0011 -.OlS .143 
-*.001 -.008 ,116 

.008 .005 ,103 

.a31 .027 ,102 

.041 .OSI ,104 
,058 ,055 ,102 
l 077 .073 ,108 

::0$ 
-a694 
~465 
-.362 
-.321 
-.286 
-.258 
-.232 
-, 183 
-.iai 

.227 
,201 
,141 
,115 
.lOS 
,103 

:::i 
,105 

:::g 
-.571 
-.563 
-.555 
-.550 
-.542 
-.539 
-.535 
-.528 
-.514 

.392 

.3b2 

.304 

.248 

.195 

.lSS 

.124 

.Ob9 

.024 

-.5e9 
-.571 
V560 
-.536 
-.513 
-*489 
-.470 
9460 
-.455 
-.445 
-.433 

l 332 
.2a7 
.216 
,169 
*135 
‘113 
,093 
,057 
,028 

I 
1 
I 
, 
1 
, 
1 

, 

i 
1 

1 
I 

1 

, 

I 
, 

, 

I 

, 

d 

-.577 

I:::; 
-.498 
-.473 -.u4 
-.457 
-.us 
-.429 

.333 
,201 
.219 
,174 

:::: 
.096 
.Obl 
,031 

-.492 
-.47a 
-.465 
-.453 
~442 
-.437 
-.431 
-.425 
-.417 

.3b4 

.¶I4 

.244 
,190 
,143 
.lll 
006-i 
.ou 
.009 

-.476 
-.466 
-.462 
-.459 
-.454 

.383 

.345 
.274 
,218 
.lb8 
,151 
.102 
,054 
,017 

:831 
a146 
,247 
.352 
,453 
,550 
,603 
,651 
,750 
,851 

-.1m 
-.146 
-0167 
-.1ctl 
-a188 
-*177 
-.M9 
-.137 
-*Ob9 

-:w 
-.133 
-.147 
-.I71 
-.185 
-a195 
-a104 
-.174 
-.147 
-.075 

a061 -*071 -.068 
,147 -.040 -.037 
*PM -.025 -.026 
,352 -0015 -.017 
,453 0002 ,000 
,549 .029 ,027 
,612 .041 .038 
.70b ,061 ,057 
,791 a081 ,077 

I 247 

:t;: 
l55C 
,603 

:::: 
,851 

:t:: 
a243 
,352 
,453 

:::: 
,706 
a791 

iif! 

a247 
,352 
,453 

:‘,‘oi 
.b51 
.750 
,851 

.Obl 
,147 
0246 
a352 
,453 
a549 
,612 

:::: 

I(- l 9 00 

=:9PO 
-,b99 
-.655 
-.629 
-.608 
-.587 
-a573 
-.562 
-.536 
-.504 

-.497 
-.484 
-.477 
-.471 
-.469 
-.468 
-.468 
-a462 

.215 ,323 a 329 

.I95 ,279 .28b 
,138 .215 I 224 * 113 ,172 ,181 a 103 ,141 ,150 
,106 ,122 .133 
,107 ,106 ,113 
.106 .074 ,082 
,113 ,068 ,055 

,351 l 35b 
.307 a310 
,239 et45 
,186 ,192 
.lU ,151 
.I15 ,123 
,092 a097 
.049 a056 
,018 a023 

111 

8 
-.91 
-.74 
-.743 
-.727 
-a701 
-.670 
-.b27 
-.bOS 
-.591 
-.559 
-*519 

P40 

-.617 
-.a03 
-.760 
-.561 
-.548 
-.539 
-.53(, 
-.539 
~527 
-.52b 
-.515 

,301 
.258 
.198 
.156 
,127 
.llS 
,093 
.Obb 
,054 

.ssa .349 .¶'I9 ‘.382 ,401 
,299 ,306 .340 .342 ,375 
.229 ,243 ,277 .283 .323 
.179 ,192 .225 ,231 ,271 
,139 .154 .I82 .I% ,226 
.114 . 130 -150 ,151 rIBa 
.093 .105 .126 ,131 ,162 
.053 ,069 ,081 .089 .ll2 
.025 .040 ,047 ,055 ,072 

-,bO4 
-.bOO 
-.594 
-.584 
-a575 
-.5Ez 
-.I77 
-1566 

‘395 
,369 
.313 
,259 
,211 
,171 
,142 
,090 
,048 

-a721 
-.664 
-.b45 
-1651 
-.644 
-.638 
-.629 
-,b21 
-,b26 
-.620 
-.6X0 

-.bll 
-.612 
-409 
-.605 
-.598 
-.589 
-;594 
-.585 
-.575 

,396 
.368 
,312 
,259 
,212 
,175 
,143 
.090 
.048 

:Mi% 
-r794 
VU2 
-. 342 

1: 2;: 
5.315 
-a269 -, 183 
-rOB2 

:::‘: 
2% 
,105 
.109 
,108 
,109 
,114 

=:3?l =:B.i 
-.557 -.548 
-.547 -.ssq 
-.539 -.bSl 
-.534 -.523 
-.526 -.I14 
-.528 -.509 
-a521 -.I08 
-.515 -.501 
-6506 -a490 

:83: 
a146 
,247 
,352 
,453 
,550 
.603 
,651 
.750 
,851 

,061 
,147 
,248 

::2: 
,549 
,612 
,706 
,791 

l 009 woo5 
-0057 -.066 
-.121 -.152 
-0157 -.171 
-0 179 -.193 
-0194 -.206 
-0204 -.210 
-a192 -.193 
-. 181 -.192 
-.145 -.159 
-.067 -.079 

-.075 
-.043 
-.027 
-.016 

2%: 
.044 
SO65 
.087 

-.078 
-,OU 
-.033 
-.020 
-.OOl 

,027 
.099 
,059 
.080 

-.461 -.677 
~421 -.650 
-.395 -.b27 
-.SbO -.599 
-*333 -a578 
-.268 -I 566 
-.116 -.537 
-.085 -.494 

'1: 8:; I; 2;; 
-.743 -a710 
-.499 -a731 
-.504 V706 
~529 V674 
-.549 ~634 
-.540 -,608 
-.459 -. 598 
-rlSf -.56b 
-.OU ~527 

::2 
,123 
.lW 
.092 
.I00 
.102 

::;t 

.292 

::‘,: 
,145 
l 119 
,101 
8085 

:::: 

x39 
-.516 
-a501 
-.4a7 
-a479 
-*470 
-.467 
-a464 
-a463 
-.457 

:;g 
-.582 
-.549 
-.536 
-.525 
:a514 
-es11 
-.507 
-.50b 
-.499 

-.597 
-.594 
-.584 
-.577 
-.568 
-.5bO 
-.5bl 
-.553 
-.541 

.l, 35 
8 -. 00 

-.704 
-.531 
-, 546 
-.581 

::g: 
-.s4a 
-, 158 
-.033 

.i7a 

.lb7 

.I14 

:::: 
.098 
.lOO 
.104 
.114 

-163 
-.68 f 
-.b42 
-.597 
~586 
-.583 
-.575 
-.570 
-.571 
-.566 
-.555 
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,025 
*073 
,146 
,247 
,352 
,453 
,550 

::;: 
r750 
,851 

,061 
,147 
,248 
,332 
I 453 
,549 
,612 
a706 
,791 

,014 .OSl 
-. 110 -.ObS 

$3 8 r:tg "$fFJ ::::g ::t:; ::'d; l 025 
9073 

-.lfb -.148 -.651 -.a90 -1.155 -a919 -.844 al46 
-,242 -.I76 

1:::: 
-.441 -1.019 -1.120 -a782 ::5”,: a247 

-et92 -.222 ~492 -.4bS -1.051 -1,095 -.767 
-.337 -.266 -.519 -*491 -1roso -1.083 -1750 -.7228 :::: 
-.371 -.304 -, 555 -.5X8 -a996 -1.055 -a737 -.714 0550 

-.ss5 -.416 -.354 -.322 -.569 -.585 -as44 -,I27 -a 958 -1.026 -1.013 ~732 -.720 -a706 -.699 a603 a651 
-. 386 -.383 -.bPl -.573 -,BUO -.bbb -*713 -.690 r750 
-.020 -a082 -.I63 -a473 -.b55 -,b42 ~692 -.660 *85X 

-.SlO -.I57 ,100 ,137 I 237 ,250 ,331 .343 *Ob1 
-.271 -.146 ,091 ,127 ,202 ,211 ,295 .SOl a147 
-.224 -.013 .042 .073 ,132 .150 .225 ,240 a248 
'-:9;: -.050 .023 ,050 .093 ,352 

-.024 ,019 ,044 .ObU 
2:: :E :::: 

a453 
,035 ,011 ,032 ,054 .057 ,011 .I23 ,138 9549 
:052 .020 .034 .OH 6046 a612 
,076 ,053 .037 ,056 ,028 

,067 .104 :i:: 
.055 .070 a7Ob 

. 100 ,070 ,044 .ObS .OlI ,046 .047 .050 a791 

II -1.030 

91 1 114 
:::z 

,453 
,550 
,603 
I 651 
1750 
lb51 

,061 
,147 
:::i 

,453 
,549 
,612 
,706 
,791 

-:88! -:a51 =: ta? -.117 -.I28 -.494 3~ ‘We mg ‘i;k!f 3mi ii?! 
-*183 -.235 -.I66 -.204 -.4t2 ~420 -.427 -.425 -6966 -I 945 -.993 -.9b9 -1,152 -1.125 -*930 7907 a352 l 247 

-.27.9 -.240 -.450 -a452 -.933 -.962 -1.109 -.672 a453 
-r317 -.268 -.479 -,922 -.955 -1.077 -*849 *550 
-a329 -.281 

2:;: 

-:502 
-.489 -.913 -.949 -1.001 -*536 8603 

-.349 -*fob -.502 -.922 -.956 -.920 -.8X7 bb51 
-.394 -.343 -.542 -.536 -*914 -.945 -.7X? -.7a9 l 750 
-.390 -.346 -.548 -.526 -.a09 -.626 VT57 -.741 *a51 

-.¶a3 -.2X5 ,081 :E ,255 .268 ,332 ,359 ,061 
-,249 -.I71 .069 a223 ,230 ,297 .319 l 147 
-.205 -.212 -.lSS -*Ifa .025 ,036 ,033 ,042 ,154 ,131 .170 .I85 6229 2:: .352 a248 

-. 190 -.lOb .025 ,045 :;:i .107 .153 ,185 .453 
-,I40 -.067 .041 ,048 ,082 ,102 ,134 .I70 6549 
-.I04 -,042 ,043 .049 ,070 *6X2 
-.041 -:S ,043 ,055 .052 

,006 2: ,149 
,073 .l22 a706 

-.002 ,046 ,044 ,064 .071 ml01 l 791 

16 I 1.125 

:8% 
114b 
,247 

:::: 
,550 
,603 
,651 
,750 
,851 

,061 
,147 
,248 
I 352 
,453 

,549 ,612 
,706 
,791 

::g :g ::::a :::g :;g I:::) -f;iE -i$g- 
-.045 -.041 -,276 -.150 -.n9 -.1x9 -a852 
-.109 -.099 -.348 -.373 -.750 

-.158 -.200 -.I45 -.I76 -.364 -.34x -.367 -.347 9736 -a730 

-*TOO ::fg ~920 
-.9a5 

~761 -,7b5 -.885 -.sw 
-.239 -.213 ~382 -.379 -a726 -.759 -.871 '-,877 
-.255 -.223 -,39b -.374 ~724 -*739 -r856 9856 
-.275 -.240 -.415 -*404 -a720 -.7b4 -.809 
-.320 -.287 -.449 -.441 -a732 -a768 -.a55 -.bU 
-.323 -.281 -.458 -.452 -a730 -a759 -.bft -.b22 

-.254 -.226 :t:‘: ,157 I 264 .303 ,316 l 391 
-.I93 -.155 .I36 .2&2 .271 .352 .355 
-.156 -.114 .039 .093 ,203 ,218 ,291 ,300 
-.I55 -.109 .023 .074 .I73 .I85 ,252 .259 
-.149 -.093 .026 ,068 .154 .I63 .222 .231 

1:::: -.050 ,049 .082 ,154 al63 ,208 .2X9 -.OtS .062 .088 ,151 ,193 *2oi 
-.058 ,015 .a88 .102 

2:: 
.x39 .I72 .I78 

-.005 ,046 l 104 ,111 ,132 .lSS .151 .lbS 

:83: 
l 146 
a247 

:::: 
b550 
l bOS 
a651 
l 750 
*a51 

bObI 
a147 
0248 
r352 
6433 

:::: 
a706 
1791 

. 
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-.496 
-.494 
-.493 
-.491 
-.490 
-.487 

.2X4 

.I50 

.OW 

:“I:: 
,243 
l su 
,446 
,549 
,646 
.75x 

*lOO 
.193 
.248 
.3U 
a446 
,541 
.587 
.692 

,016 
-.092 
-.121 
-.149 
-.154 
-.I38 
-.115 

-.011 
-so23 
-.021 
-.017 
-.oos 

::g 
-.465 
-.292 
-.225 
-,192 
-*lb6 
-.124 

,224 
,159 
,116 
,071 
,047 

b057 

-*339 
-.333 
-.325 
WY17 
-.305 
-,295 
~285 
~278 

:::: 
,133 
~072 
a025 

:::tt 
-.369 
-.367 
-.367 
-.sb4 
-.364 
-.362 

,296 
,221 
,182 
.x15 
,054 

:92: 
a243 
a344 
a444 
a544 
.64d 
a751 

l lOC 
,199 
a243 
r344 
r444 
a541 
r581 
9693 

-.oos 
-.070 

-,85 
-.'I2 1 

-.I20 -,556 
-.148 -.368 
-.154 -,267 
-.139 -,2x5 
-.x20 -.177 
-.083 

-.OlS .219 
-.028 .157 
-.024 .llb 
-.020 .073 
-.005 .049 

.034 .057 

r:;:: -.318 
-.¶I7 

-.¶I5 -. 316 
-.304 -.Slb 
-.293 -.¶I5 

I::% 
-.SlS 
-.313 

-.264 -.SlS 

-.s 2 1 -as 7 :::;t 
-.326 -.377 
-.nr -.375 
-0321 -.375 
-0315 -.373 
-.¶I5 -.;'I4 
-.¶I1 -0372 

=:y4t: 
-.439 
-.437 
-.438 
-.436 
-.43s 
-.4x 

.POb 

.x39 

.074 

.0x4 

-.4U 
-.443 
-.445 
-.443 
-,444 
-.442 

.sOb 
,252 
.207 
6 139 
,073 

,281 
,196 
,159 
,094 
.038 

,296 
,230 
0184 
l 119 
.055 

.2bl .281 

2:: ,208 ,160 
.076 .,097 
,028 .041 

,007 

-.428 
-.284 
-.206 
-*lb6 
-.125 

a224 
.162 
,117 
.069 
,037 

-.367 
-.359 
-*354 
-.349 
-r346 
-,346 

,269 
,191 
.lU 
9083 
,036 

~008 

-a435 
-.433 
-*431 
-.430 
-.432 
-.430 
-r432 
-.430 

,292 
,228 
.I84 
.I18 
,052 

i pii 

.34 1 
,446 
,549 
.646 
.751 

0100 
.193 
l 248 
,344 
,446 
.541 
,587 
l b92 

,020 
-.100 
-.139 
-.112 
-.104 
-.154 
-.I24 

-.023 
-,OJb 
-.032 
-.026 
-.008 

.042 

=:N 
-.137 
-.1a1 
-.I89 
-.159 
-.I29 
-.015 

-.OZb 
-.041 
-.033 
-.oso 
-.Oll 

-1:::1 
-.bk7 
-.444 
-.293 
-.217 
-.I76 

.224 

.16X 
,119 
,072 
,040 

1:: p I 
-.371 
-.¶I9 
-.352 
-.342 
-.34a 
-.PSb 

,279 
.I87 
,154 
,090 
,032 

:::t I 
-.382 
-.384 
-.385 
-.385 
-.387 
-.387 

.272 

.202 

.153 

.088 

.03x 

-.025 

-.f 1 
-* 3tl 
-.SbS 
-.M3 
-.%4 
-.362 
-.SbS 
-.SbS 

l 280 
,197 
.lbO 
,094 
*OS1 

1:: : 1 
-.420 
-.419 
-.419 
-.416 
-.4X6 
-.414 

.295 

.225 

.188 
,122 
,056 

-.5 
-*4 i2 
-.493 
-.492 
-.491 
-,489 
-.490 

axoc 
*X9? 
-241 
asu 
a444 
a541 

:::: 

:::: 
.2X3 
b149 
.OH 

,! 

,071 

::t: 
.su 
,446 
,549 
1646 
,751 

,100 
,193 
,248 
,344 
,44b 
,541 
,587 
,692 

.018 
-al05 
-.142 
-.202 
-.241 
-.155 
-*1x9 

-.O 
B1 -.O 4 

-.I39 
-.198 
-.247 
-,167 
-.126 
-.083 

::: “2; 1 
-.919 
-.687 
-.439 
-1185 
-.087 

::: ;: t 
-.792 
-.617 
-.426 
-.I82 
-.lOS 
-.079 

-1450 -.431 -.453 
-.441 -.423 -.450 
-1435 -.414 -.450 
-a426 -.406 ~448 
-.419 -,399 -.450 
-.41x -r393 -.44a 
-1409 -.393 -.451 
-.406 -.392 -.453 

::t:t 
-0416 
-.414 
-0415 
-1413 
'-,413 
-a413 

-.483 
-.481 

-.471 
-.470 

-.47a -,4bb 
-.476 -,462 
-,476 -.4bl 
-.475 -.459 
-1476 -.458 
-.475 -1435 

I:;:; 
-.537 
-.533 
-.533 
1,529 
-.529 
-,524 

-.025 
-.042 
-*OS4 

::::: 

,210 ,213 .24a 
,151 1151 ,176 
.llO ,108 ,130 
,064 ,058 ,069 
.020 .OlS ,018 

,260 
,171 

:;3: 
,017 

.2bl ,282 ,292 .302 *Pll 
,195. ,201 ,232 ,235 ,264 
,147 ,167 ,190 .202 ,224 
.087 s103 ,130 ,138 ,166 
,031 .040 .072 ,073 *102 

.038 .023 ,018 -.035 -.022 -.OSb -a015 -roes ,009 ,029 

:92: 
a243 
,344 
r444 
8549 
a646 
r751 

a 100 
,193 
r240 
1344 
a446 
8541 
bS87 
l b92 
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:!I: 
,243 
,344 
,446 
.549 
.bU 
,751 

,100 
.x93 
.248 
,344 
,446 
,541 
,587 
,692 

es44 
l 44b 
,349 
,646 
.751 

,100 
,193 
,248 
,354 
,446 
6541 
,587 
,692 

:iZ 
.549 
,646 
.75x 

,100 
9193 
r248 
.344 
,446 
,541 
8587 
a692 

N -1*030 

-.22 -.209 -.475 -.487 -*933 -a999 -1.106 -1674 
-,280 -.tbb -,512 -.513 -r919 -*955 -1.036 -a670 
-.Sb -.349 ~545 -.542 -.917 -.992 -.660 -. 664 
-r430 -.399 -.542 -.528 -.&% -*903 -.761 -a664 

-.386 -.533 -.880 -.bOl -.'I30 -*bb1 

-.52 1 -.239 .llS .082 .I98 ,231 ,260 ,300 
-.so 3 -.203 ,061 .ObS .I37 .152 .200 .227 
-.25 6 -,179 ,035 .a34 ,103 ,163 ,202 
-.19 5 -.x43 .017 ~008 ,069 2:: ,119 ,151 
-,llb -.104 -,020 -a079 ,027 *OS9 ,074 ,096 

-.02 0 -.040 -.054 -.008 -,osq -0016 .oos ,037 

N -1,125 ::‘9;; ::g: 
-.898 -.905 
-.884 -.a% 
-.a77 -ia 
-.873 -.8X3 
-rObS -1709 

T-r -.847 -.bSO 

.320 ,340 
,260 .272 
,228 ,254 
,195 ,215 
,164 .I74 

:PZ 
,243 
r344 
,446 
,549 
rb46 
*751 

*IO0 
8193 
a248 
a344 
.44b 
a541 
,587 
ab92 

*IO0 
r193 
a248 
,344 
,446 
a541 
6587 
a692 

:!I I 
,243 
r344 
.446 
1549 
a646 
a751 

l lOO 
1193 
b24a 
r344 

:::: 
a587 
mb92 
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,055 *OS1 ,035 -.oos 
,166 

:888 :8% 
-.015 -.016 ~.033 

I$",f ::g: ~025 
-.039 -.031 

-.oso I:;:; -1937 ::g;; ,055 
-rosa ,166 

I277 -.OOb -.022 ~027 -.036 -.054 -.028 -.044 -.017 -.032 -.OPS -.oso ,277 
,367 .044 -.107 -.oos -.I43 

::::: 
-.200 -.077 -.247 -all6 -.303 -.136 -.324 ,367 

,367 -.oos -rObO -.059 -0123 -.147 -,215 -.213 -.291 -.291 -*391 -a316 -.400 ,367 
1415 -.034 -.074 -.110 -0154 -1231 -.27b -*St5 -.360 -.417 -.494 -.438 -.534 a415 
,443 -.oeo -.072 -,lbS -.lbO -.SOb -.302 -.421 -.433 -.481 -.4b4 -.515 -.618 ,443 
,498 -.136 -.oos VP22 -.094 ~382 -.169 -a496 -a256 -.506 -.333 -a506 -.371 ,49e 
,553 -.151 ,002 -, 226 -.a66 -.356 -.144 -.397 -.I65 -.461 -.237 -,44a -.238 a553 
,561 -.150 -.OlO -.213 -.074 -.322 -.I36 -. 367 -.I56 -.442 -.2Cb -.433 -.209 *561 
,609 -*024 -.076 -.120 -.146 -.164 -.200 ,609 
,636 -.I06 -a086 -.141 -.128 -.I94 -,192 -.241 -.235 ~352 -.301 -*393 -.344 a636 
,664 -.079 -.I26 -. 100 -.154 -.I36 -.200 -.I80 -.250 -.294 -.347 -a393 -.51a rbb4 
,692 -.a51 -.084 -. 063 -.a00 -.a84 -.I29 -.I22 -,165 -a225 -.245 -a364 -.432 a692 
1719 -.055 -.a59 -.076 -.I07 -.I76 -.356 ,719 
,774 -.oos -.046 -,001 -.OU WOO6 -.ObO -.a29 -*07s -.067 -.I27 -.21s -.251 ,774 
1630 -.OPb -.023 -.016 -.Ol5 ~029 ~027 -.043 -a032 -.080 -.059 -r159 -.I20 *630 
,671 ,017 ,007 ,050 *a13 ,056 ,009 ,052 .004 ,035 -.008 ,011 -.053 ,671 
1954 ,045 .040 ,053 a051 .049 .044 .a47 ,048 .042 ,048 .a52 ,060 a954 

K-,900 

aa 
s 

:8'f? $12 -:8ti’ -:818 -:848 =:8?J 2818 2819 :PZZ 
1 77 -.oos -.022 -.021 -*033 -.Olf -Si =Sfz -.012 =S;i ,011 ,022 =i8,ff .I77 
,367 .Ob7 -.105 ,027 -.127 ,006 -.149 ,001 -. 162 -.on -.193 -,046 -.224 a367 
,367 ,023 -.047 ~025 -0101 -.074 -.172 -.118 -.223 -.I79 -.288 -6250 -.;a5 *;a7 
,415 -.ol5 -.067 -,064 -.144 -.159 -.233 -.226 -.317 -.320 -.437 1.400 -.451 ,415 
,443 -.069 -.071 -.149 -*lb6 ~245 -.297 -.I32 -.401 ~423 -.I27 -.404 -.552 ,443 
,496 -.146 -.008 -,230 -0107 -*343 -.226 -.449 -.336 -.514 -.394 -.508 -.408 .496 
1553 -.194 -,ooe ~302 -.097 -.414 -.209 -.506 -.265 -.372 -.203 -.506 -.263 9553 
,581 -.200 -.025 -.¶¶'I -.I14 'W447 -,224 -.536 -1242 -.470 -.167 -.461 -.205 0561 
,609 -.043 -0121 -.240 -.291 -.247 -.258 rb09 
,636 -.isa -.115 -.208 -0166 -.476 -.322 ~482 -.340 -.470 -.;a0 -.424 -.341 -636 
,664 -.090 -.I65 -,104 -*221 -.I92 -.Zbb -.x77 -.357 -.457 -1467 -.405 -,464 a664 
692 -.046 -.095 -.052 -.I04 -.oso 9097 -.088 -.145 -*446 -.572 -.434 -.5b4 rb92 

,719 -.054 -0052 -.052 -.1x3 -.155 -,SbS *719 
,774 .002 -.046 .009 -a037 *Of;! -.047 -.046 -*lo1 -.I31 -, 163 8774 
,830 -.026 -.024 -,Olb -1011 -.017 -.OlB -*Obl -*04a -.x21 -.090 

:::;: -.I52 
-.219 a830 

,871 .024 .009 ,059 ,019 ,071 ,017 ,054 -*001 ,036 -.026 -.022 -.a97 0671 
,954 ,047 ,044 .036 ,056 ,062 ,053 .052 ,052 0044 . 0.44 ,010 .022 ,954 

bf -.940 

055 
,166 
827-I 

2:: 
,415 
1443 
1498 
553 

,581 
,609 
63b 

,664 

,692 ,719 
,774 
,630 
,871 
,954 

:8E : 8 IZ 
.051 .054 ,024 ,022 )OOO 

-.023 -.OlP 
,003 -.a09 -.005 -.004 a055 

-.OOb -.a12 -.020 -.OlP -a006 -.009 . -.009 . lbb 
-.006 -.025 -.0x7 -.034 -.Oll -1026 ,011 l 063 ,042 .OSl ,046 r277 

.082 .041 -.lOS -.036 ,053 ,000 -.1x7 -.067 -1042 ,036 -.119 -.149 -.ObS .041 -.I16 -.163. -.107 .032 -.I37 -.242 -.iea ,813 .367 ,367 
,003 -.064 -.059 -.lSl -.126 -.204 -. lb9 -.269 ~247 -.367 -.335 r415 

-.057 -.075 ::::: -.172 -.214 -.267 -.273 -.358 -.¶I5 -.476 -a429 a443 
-.139 -.012 -.108 -.316 -.214 -.387 -.;a8 -.452 -.404 -.411 r496 
-.2lb -.014 

:::",: 
-1099 -.386 -.207 -.454 -.274 -.484 -.PbS -.4b6 6553 

-.248 -.OSb -.124 -.416 -.210 -.492 -.246 -.453 -.172 -.471 a561 
-.051 -*143 ~243 -.265 -.220 ,609 

-.235 -.lSO ~356 9210 -a461 -.333 -.507 -.377 -.468 -.326 -.499 a636 
-.102 -.247 -.354 -.339 -1465 -.446 -.499 -a464 -.471 -.438 -I467 ,664 

-.032 -.lOO -.I46 -.251 -.445 -.5ll -.463 -iWl -.425 -.536 -.452 -.050 -.043 -.026 -a092 -.4bb :,":i 
.009 -.049 ,032 -.027 ,036 -.019 -.029 -.066 -.201 -.239 -a277 ,774 

-.OZb -.026 .002 -.005 ,003 -.009 .-.073 -*054 -.I52 -.095 -.283 ,830 
:::: .006 ; 069 .021 ,076 .022 ,028 -.OOb -.007 -.OPb -1068 ,871 

,044 ,062 .ObO ,072 .056 ,061 a058 ,043 .ou -1010 .954 
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(a) 8tationA - Cmdd,d 

.055 .lbb 
.277 
.367 
,367 
,415 
,443 
,498 
,553 
,561 
,609 
,636 
,664 
,692 
,719 
,774 

2% 
.954 

:::i ,061 .064 ,034 .033 .a10 ,011 -.oos -.OlO -.Olb -.022 -.014 -.015 :9:: 
-.005 '.OSO -.a13 -.037 -*oos -.026 ,027 ,012 a277 

.llO -.I00 ,063 -.098 .Q71 -.064 .a02 -.a73 l Sb7 
,069 -.022 ,034 -.ObO -.002 -.I16 -.Olb -.143 ,367 
,029 -.052 -.024 -,I01 -,083 -,166 -*122 -.226 a415 

-.033 -.071 -.093 -.146 -.I71 -.226 -.220 -.315 a443 
-.121 .ooo -.I64 -.106 ~279 -.I64 -.337 -.272 #498 
-.191 -.oos -.255 -*OS7 -.345 -.176 -.406 -.239 .I53 
-.232 -.026 -.291 -.lOb -*;a0 -.I76 -.443 -*222 l 561 

-.051 -.129 -,218 -.292 a609 
-.267 -.117 -.336 -*lPO -.423 -.305 ~467 -.376 l b36 
-.273 -.249 -.346 -.SlS -,434 -1546 -,.502 -a465 a664 
-. 266 -.285 -.346 -.SbO -.449 -.475 -,529 -1535 ab92 

-.125 -*199 -.340 -6422 *7x9 
,034 -.OSb -.a*5 -.096 ~160 -.061 9x30 l 774 

:L% -.0x0 .017 ,067 ,022 ,039 ,010 -.019 .062 -*or1 .032 -.I26 .015 -.138 -a045 :t:; 
.066 ,055 ,090 .076 #ia2 ,087 .070 .049 6964 

Y - 1.030 

:Pfi .2 .f 7 7 

:::: 
,443 
,498 
.553 
,561 
,609 

;E! .133 -.159 Si -.002 :8!% .109 -.OlO -.i70 :8?$ -.027 918 9105 -.132 -,026 ~811 -.004 :8& .I43 -.0x2 -.015 :8dt l Sb7 

.107 ,071 -.029 -.045 .072 .OlS -.OEb -.I05 -.a34 ,042 -.I08 -.141 -1056 .052 -.I66 -.OEl .367 *4x5 

.OlO -.073 -,055 -.149 ~118 -.196 -.152 -.255 e443 
-.076 -.020 -.146 -.107 -1224 -.148 -a264 -a220 I496 
-.148 -.008 -.216 -.064 -,266 -.lSS -.333 -.I61 r553 
-.I63 -.025 -,247 -.093 -.SPO -.125 -..Sbb -.lbl a561 

-.042 -.114 -.173 -.230 l b09 
-a417 -.;a8 a636 
-.434 -.39x bbb4 
-.462 -.467 a692 

-.464 a719 
-0142 -*151 4774 

-.134 -*095 .Olb -*045 :::: 
-.040 -*ias r954 

H- I.125 

:% .091 

:%i 

:8fi -.004 ,058 -,ooi ,067 -.Olb .033 .-.OlS l 026 -.OPS .OlO -.026 ,008 6055 

,277 .a01 -.023 -.016 ~029 -.OZU -.023 -.027 2:: 
,367 ,032 -.125' .021 -.I34 ,025 -~133 .071 -.123 r367 
,387 .a*4 -.107 ,035 -.096 ,019 -.I23 .062 -.126 .387 
,415 .094 -.012 .035 -.oqr -*025 -.lSS -.021 -.166 *415 
,443 ,040 -.045 -.027 -.116 -*015 -.POO -.096 -0245 e443 
,498 -.027 -.004 -. 106 -.062 -.154 -.141 -.200 -.I60 a496 
,553 -.081 ,036 -.152 -.a40 -.211 -.095 -.263 -1129 l553 
,581 -.107 .028 -,161 '-,050 -1237 -.a79 -.297 -a105 *581 
,609 ,007 -.071 -.I29 -.I74 rb09 
,636 -.154 -,040 ~224 ab3b 
I 664 -.lbE -.I45 ~237 

1::;; 1::;; -.202 -.341 -.246 
-*275 -6354 -.321 ,664 

,692 -.1as -.195 -.251 -.258 -.327 -*341 -I 367 -r389 a692 
,719 -.174 ~227 -a329 ~402 *')I9 
,774 -.ObS -.092 -,ObB -,090 -*OS0 -.087 -1087 -.102 a774 
,630 -.ObS -.077 -.ObS -.075 -.057 -.a72 -.069 -.088 r63Q 
,871 .021 -.Oll .059 -.012 ,055 -1021 .074 -.017 *67X 
,954 -.054. -1075 -.014 -,OSb .Oll -.008 ,055 .ooo .954 
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,166 ,012 ,005 -1017 -.0X8 -1055 -.ObO ~081 -.087 -.I02 -.I03 ,277 -s&25 -.I26 :::; 
.Sb7 ,049 -,067 -.OlS -.I32 -,I03 -,227 -.179 -.309 -.241 -.297 ,367 
.367 ,078 -,062 -.OOb -.I67 -.137 -.¶I6 -.235 -.454 -.364 ::::; -.416 1::;: ,367 
,443 -.079 -.090 -.I85 -.200 -.34x -1362 -.470 -.529 -.582 -.552 -a654 -.759 ,443 
,496 -.I46 -.034 ~241 -.I26 -a404 -.279 -.540 -.390 -.568 -1462 -a644 -.605 ,498 
,553 -.170 -.256 -.386 -.447 -.539 -.623 ,553 
,609 -.I02 -.043 -.I65 -,095 -1250 -.174 -.304 -.254 -.443 -.425 -1601 -.7x9 .ebO9 
,664 -.a75 -.I14 -,095 -ml39 -.I32 -.I79 -.I94 -a269 -6 367 -.5oi -.bSS -.649 a664 
,719 -.020 -.044 -,023 -.046 -.033 -.059 -.a78 -, 104 -.166 -.191 -.42a -.351 ,719 
.774 -.oos -.oso .OOl -.027 -.008 -1037 -6027 -,a58 -rob8 -.091 -.184 -.203 ,774 
e830 2;: -.oso ,007 ~023 -.005 -.oso -.002 -.042 -.002 -.a52 -1077 -.I01 ,830 
l 871 ,016 .023 ,015 ,017 .006 a026 so04 ,026 .002 -a020 -.oso ,871 

M-.900 

iii? 
*SE t 

,014 .073 -.ObO .OlO -.Oll 
2% 

-.OlS -.I08 -.039 -,OSb -.045 -.lbS -.ObB -.oaa -.071 -.203 -.062 -a124 -.067 -.220 -.104 -.165 -.106 -.259 244 l Sb7 
,109 -.045 -rlSl -.OSb -.272 -.I46 -. 361 -.248 -.43b -.351 -.495 *SE7 

,443 -.Ob8 -.068 -. lb3 -.206 -.261 -.346 -.393 -.473 -.SOb -.bOO -.472 -.646 ,443 
a498 -.15b -.037 ~246 -.144 -.370 -.¶I0 -.490 -.u5 -.576 -.461 -.602 -*571 a498 
0553 -.217 -.339 -.44b -.557 -.459 -6634 a553 
0609 -.147 -.ObO -.334 -.144 -.464 -.SOt -.526 -*363 -.493 -.447 -.593 -.634 a609 
,664 -.084 -.152 -.099 -.198 -.184 -.220 -.222 -.344 -1537 -.672 -.bSS -.807 ebb4 
9719 -1014 A.044 -.009 '-.041 :S -.037 -.085 -.121 -.247 -.230 -.4ia -.314 r719 
,774 .002 -.032 ,011 -*022 -.026 -.054 -.069 -.I29 -*145 -.249 -.301 r774 
#830 ,002 -.032 .008 -.019 ,002 -.023 -.027 -.Obl -.071 -*a67 -.166 -.202 #830 
,871 ,014 ,014 ,025 .016 ,024 .014 ,016 -.007 -rOOb -.021 -.088 -a104 a871 

Y I.940 

,166 .015 .OlO -.008 -.oia -.OSb ~042 -.065 -.ObS -.073 -*073 -.091 ,277 2% 
a 367 ,069 -.ObO .046 -,096 -*aa7 -.131 -.a47 -.151 -.on -0160 -.x22 a367 
1367 .126 -.a39 ,061 -.129 -.OPS -.237 -.I03 -.303 -.I89 -.366 -.270 8387 
,443 -.055 -.086 -.13s -.211 -.252 -.Slb' ~342 ~425 -.437 -.523 -.554 *US 
.496 -.lSO -.os* -.233 -.145 -.343 ~290 -.436 -.405 -.5X2 -.491 -.461 ,496 
.553 -.239 -.¶I0 -1419 0553 
,609 -.244 -.067 -.340 -.lbb -.46X -.301 -.534 -.SbS -.503 -.394 -.646 a609 
,664 -.092 -.237 -.347 -.SSb -.484 -.462 -.527 -.533 -.506 -.602 -.636 a664 
,719 .ooa -.042 -.004 -.039 -.ObS -.053 -.I16 -.151 -.210 -.303 -.376 ,*719 
1774 .OlO -.033 .OSl -.014 ,620 -.009 -.oso -.ObE -.I94 to205 -a248 -774 
.630 .002 -.os* ,021 -.014 .016 -.alb -.046 -.064 -.1X6 -.lOe. -.224 *es0 
,671 .015 .014 .os* ,020 ,035 .014 ,002 -0016 V03b -.043 -.1x2 a671 
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980 

.lbb 

.277 
,367 
,387 
*443 
,496 
.553 
,609 
,664 
*7x9 
l 774 
.630 
,671 

,018 

.114 

.I55 
-.02q 
-. 129 
-.2X6 
-.243 
-.277 
-.085 

.OSO 

.osa 

.039 

.Oll 

-.049 
-.020 
-.068 

VW2 

.079 
00% 

-.107 
-.I96 
-.262 
-.319 
-*35x 
-, lb7 
-a009 

.a30 
,056 

-.008 

-.075 
-.104 
-.I62 
-.I36 

-a155 
-.318 
-.lW 
-,056 
VW2 

,036 

-.034 

,032 
,017 

-.212 
-.;a0 
-.379 
~425 
-1455 
-a251 
-1114 
9007 

,035 

-a040 -.057 

-a091 -.OOl 
-a194 -.056 
-a273 -,267 
-.257 -. 366 

~272 -.507 
~424 -.547 
-.266 -*so9 
-.I46 -.129 
-*029 -.lOO 

,021 -a029 

L 

jso 

.lbb 

::I: 
,367 
a443 
a496 
,553 
a609 
a664 
a719 
,774 
.630 
a671 

-.040 

.ObO 
.ooo 

-.220 
-*314 

-1437 
-*461 
-.269 
-.I67 
-.119 
-,036 

-.Obl 

-.I01 
-.250 
-.377 
-.Sbb 

-.373 
-.523 
-a299 
-. 136 
-*l52 
-rObO 

-.a66 
-.250 
-.109 
-.024 
-.019 

,022 

&I.: 

-.004 

-.107 
-.163 
-.242 
.-r219 

-.223 
-.Sbl 
-.226 
-.126 
-.128 
-*OS6 

-.037 

-so41 
-.I81 
-.312 
-.SOb 

-*313 
-a456 
-et56 
-.I42 
-6134 
-a066 

M I 

-*OS1 

:25 

-. 065 -.069 

-.I23 .006 -.125 
-.I71 -.a12 -.212 
-.240 -.161 -~290 
-.202 -.253 -a271 

-.175 -.375 -.267 
-.295 -.405 -.a79 
-.165 -.192 -.195 
-*067 -.12x -.114 
-a092 -.065 -1117 
-.038 -*02x -.047 

a367 
,443 
.498 
,553 
a609 
,664 
,719 
,774 
a630 
,871 

,053 

-.I04 
-.050 
-.066 
-.043 

-.ObS 
-.219 
-.lbO 
-.lOl 
-.118 
-.OSl 

l 367 
4443 
9496 
l 553 
ebO9 
6664. 
*7x9 
a774 
a630 
*I71 

,059 .035 -.a07 

,140 
.I90 
,014 

-.087 
-.164 
-.201 
-.233 
-.153 
-.075 
-.049 

,003 

:E 
-.074 
-.lbl 
-.241 
-.28X 
-.310 
-.I61 
-.082 
-.ou 
-.014 

.027 

-.I13 
~129 
-.16,2 
-.136 

-*I43 
-.265 
-*I93 
-.1x2 

':g 

l 069 
,054 

-.lbl 
-.251 
-a318 
-*sb6 
-.397 
-.2X5 
-.112 
-.065 
-rObS 

,024 .024 -.a01 .oos -r031 

.OSl 
,170 
.034 

-.033 
-.096 
-.137 
-.I69 
-.I26 
-, 060, 
-1050 
-.037 

-.a97 
-.042 
-.a57 
-.022 

.OlO 

.104 
-.a52 
-.x17 
-.174 
-.2X6 
-.24b 
-.152 
-.071 
-.05a 
-.033 

-*Ill 
-.I02 
-.145 
-.lOO 

-.Olb 
-al46 
-.I21 
-.076 
-.091 
-.017 

-.093 
-a214 
-.I&6 
-.OBO 
-*093 
-.024 

.oao 

.029 
-. 126 
-.1a9 
~226 
-.,a0 
-.325 
-,171 
-.076 
-a053 
-.034 

2% 
,367 
,387 
,443 
,498 
,553 

.lbb 
,277 
aSb7 
93s7 

::t: 
,553 
a609 
a664 

:::: 
*us0 
9871 

,664 
,719 
,774 
,830 
,671 
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I:;:: 
~142 
-.056 

,163 
-.OOb 
-.021 
-.039 
9008 

,021 
.019 

f) zj 
-.093 

.053 
-.071 
-,083 
-.063 
-.OSO 

,007 
,029 

,055 
.lbb 
a277 
.¶I¶ 
,367 
a692 
a719 
.774 
*ES0 
.67X 
.954 

.a00 
-.Obl 
-.067 
-.031 

,253 
,009 

-.OOb 
-.020 
-.004 

.029 
,016 

I;;;; 
-*I25 
-*OlS 

0020 
,004 
,009 

-.029 
-.010 

l oos 
,059 

basio b 

:::g 
-.205 
-.067 
-.24b 
-.048 
-.Obl 
-1081 
-.oso 
-.005 

l Ob7 

.064 
-*007 

,004 
-.055 

-.033 -1071 
.pos ,030 
,346 ,236 
,012 ,046 

-.007 ,029 
-r015 ~008 

,003 .002 
.025 ,013 
,035 .057 

-.051 
,077 
,311 
,044 
,054 
,019 
,013 
,027. 
.073 

,055 .079 .076 ,063 
,166 .OlO .002 -.005 
,277 -.OOb -.022 -.020 
.353 ,097 .015 ,080 
,367 l 385 .320 .375 
.692 .050 .005 .057 
.719 ,024 -.Olb .OSl 
.774 -.a05 -1024 .OOb 
,830 ,002 -.007 .007 
,671 0015 .022 ,017 
,954 .05b .OSl .Obl 

-.275 
-.317 
-iSO2 
-.I30 
-.Sll 
-.18a 
-.230 
-,206 
-.102 
-.050 

,053 

::g;; 
-.SlP 
-.I36 
-.QSS 

1::;: 
-.I66 
-.Ofb 
-.OSQ 

.021 

-:81t 
-.070 

,004 
,276 
,015 
,009 

-.OlS 
.Wl 
*a35 
,026 

100 

zj 

,052 
,157 

-.034 
-.005 
-.054 
-.osa 

.OOl 

.Obb 

-.022 -.032 ,353 
-.260 .085 a367 
-. 166 -.211 ,692 
-.246 -.265 r719 
-.323 -.296 ,774 
-.235 -.19b #ES0 
-.140 -.llb a671 

,020 .ws a954 

.O 5 
8 .O 6 :8X? 

-.024 -.0X6 
.Oll .096 
.¶I¶ .396 
.OOb .062 

-.Olb ,043 
-.024 .Olb 
woo9 .098 

.021 .019 

.034 .065 

j 

.O 9 
8 .O 6 

~027 
.007 
.324 
.002 

-.017 
-.OZb 
-.012 

.019 
,032 

L 

:888 
-.OOb 

* 110 
6399 
.054 
,031 

-rO02 
,000 
,015 
6059 

ipz!! 
,353 
.sd7 
.692 
,719 
,774 
,630 
,671 
,954 

:% 
*2n 
*is3 
,367 
,692 
,719 
.774 
,830 
,071 
,954 

-:8X8 
-.oso 

,011 
.353 
,009 

-.002 
-.Oll 

,007 
.032 
.040 

,004 
,251 

-.Oll 
-.033 
-.ObS 
-.029 

.Oll 

.025 

-.165 -.16X 
.025 -.004 

-.050 ,156 
-.I15 VI40 
-.130 -.143 
-.lbl -.155 
-.097 -.083 
-*040 -.032 

.ObP .OPl 

I::;: 
-.094 

,079 
,198 

-1126 
-.047 
-.057 
-.056 
1.021 

.Obb 

,081 ,031 ,027 
-.001 -.039 -.044 
-.a33 -.046 -.a68 

.w9 .095 .016 
,355 ,SSb ,287 

-.039 -a067 -.099 
-.Olf ~006 -.a33 
-.007 ,014 -.a10 

,010 ,013 .ooo 
,034 ,025 ,034 
.041 .076 ,033 

,093 
.012 

-.006 

:::i 
,060 
.043 
.OOb 
.ooa 
.017 
.Ob2 

,062 
.003 

-.Olb 
.I13 
.409 

'1009 

:::: 
.016 
,027 
.071 

-.026 
-.a93 
-.I05 

,034 
,277 

-.llS 
-1085 
-.073 
-.052 
-.W8 

,039 

.062 
l OlS 

-.120 
-.I34 
-*206 
-.172 
-.084 

.051 

:: ::6’ ::: a 
-.I63 -.230 

,035 ,026 
.199 -.19b 

-.I54 -.152 
-.I64 -a224 
..237 -*316 
. . 165 -.sw 
-.ObS -.x90 

,028 -.013 

. 
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,055 .I04 ,101 :% :::: ,043 .a39 -.015 ,166 ,014 .007 -.035 -.a41 -,089 ::g: :E 
.2n -.008 -.032 -.OlP -.037 -*043 -.ObE -.076 -.097 a277 
.¶I¶ ,141 .oos .lSb a011 ,121 ,036 *I13 .a*3 .¶I¶ 

,367 ,422 ,327 ,426 ,356 ,364 .298 .245 *so1 ,692 -.071 -.068 -.oeo -*099 -.130 -*I54 -.174 -*145 ::9': 
.719 -.023 -.ObS -.084 -.lOS 

1: ::: 
Z:E -.I52 -.I52 ,719 

,774 ,021 -.024 -.017 -.053 -*I17 -.135 6774 
.630 .026 -.OOl ,017 ,012 -,038 -.026 -.I53 -.lbO b630 
,671 .Ofb .OSO :E -045 l oos ,016 -*OS4 -*083 r671 
,954 ,075 ,043 ,055 rO91 .054 .055 *WY 1954 

H -1.030 

ipg 30 a! :ifl :m -ai 4%y A;! 4ai :PlS 
.002 -.a05 b277 

1353 ,134 -.059 rl31 -.080 a141 -.133 ,160 ,102 ~353 
,Sb7 ,424 ,311 ,422 ,326 a 363 ,218 ,286 ,320 a367 
,692 -.084 -.093 -1076 -.102 -.086 -.114 -.I49 -r122 eb92 
,719 -1069 -1115 -.067 -*112 -*102 -*114 -.140 -.llb r7l9 

,774 -.078 -.095 -,064 -*IO1 -ml14 -.lPO -.I56 -.133 ,830 -.046 -.091 -.046 -.086 -.I16 -.162 -a132 2:: 
,871 ,004 -.OPS -.022 -.005 1; 

g: 
-1045 -a085 -1089 r671 

,954 -.039 ,032 -.056 -.034 -.ObS -*109 -,094 -1206 s954 

K-1.125 

:% 
,277 
1353 
,367 
,692 
,719 
,774 
,830 
,671 
954 

:8HP :“ofS :8% 5% 2% ,055 
.I66 

,002 ,000 -,Olb -.012 S! 3: -.I24 2: 8277 
-*014 -,056 -.036 -so71 -,096 -.127 -.I62 -.204 es53 

,366 ,292 ,346 ,302 a 276 ,158 ,129 a066 rSb7 
-.051 -.049 -,046 -.052 -.049 -.064 -1079 -.067 ,692 
-*057 -.073 -.055 -1065 -a056 -a067 -r070 -1056 b719 
-.062 -.066 -.Obl -.ObQ ~072 -.083 -.lW -. 109 6774 
-.04b -.070 -.059 -.071 -a 077 -0081 -.I06 -a 105 *ISO 
-.021 -.a04 -.a32 -so14 -.a34 -a039 -.a35 -a068 l a71 
-1041 -.069 -r043 -.093 -*OS9 -.(195 -. 002 -.104 9954 
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,166 ,012 .003 :oo~~ ,020 ,026 ,022 a')35 ,277 ~006 -.022 -.oos ,010 -.004 .024 $3 :E :::: 2% :::: ::tt 
,367 .044 -a079 ,095 -.025 ,118 ,018 .155 .066 ,163 ,114 e207 .163 r367 
,387 -1023 -.I03 ,065 -.OOb ,139 .215 ,276 ,340 a387 
,443 -.070 -.047 .037 .05b ,145 ,170 ,249 ,271 1342 ,368 8435 .4b2 *443 
,496 -.062 .046 ,025 ,130 .I20 .222 ,216 r303 a299 ,376 ,385 .453 r496 
,553 ~072 .027 ,016 ,103 .094 ,181 *I72 ,254 .237 .315 l 379 a553 
,609 -.056 .036 .009 ,096 ,069 .152 a124 a204 ,165 .241 

:::: 
.286 a609 

,664 -.023 -.062 .017 -.023 ,046 .ooa a067 .03b ,067 ,044 ,074 ,047 a664 
,719 -.001 -.029 .Olb -.ooa ,021 1001 0015 -.OOl '-.039 -.037 -.I26 s719 
,774 0009 -.036 ,020 -.024 .017 ~025 ,005 -.034 -.049 -.063 -s165 1: 

::; 
m4 

,630 .ooo -.023 ,001 -.012 -1003 -.016 -.O18 -,024 -.052 -.059 -al57 -.126 9630 
.e71 ,032 ,001 ,025 ,015 ,026 ,007 ,023 ,005 l 012 -.013 -.043 -.056 0671 

ii! I -;!a! -:855 -.075 I%! 4833, -.OZb :8lP ,147 :833 .031 is,!! 3H; is,;! :814 .147 2: i8,$! ii!! 

,307 -.012 -.I06 ,079 woo4 .169 l 245 ,316 a364 8387 
.443 -.076 -.053 ,041 .O60 .I66 .I66 0266 .291 .371 .399 .471 .503 .443 
,496 -.099 ,049 .020 ,139 .136 .240 .233 ,324 .327 ,408 ,421 .492 a496 
,553 -.099 .021 ,004 ;105 ,106 ,196 .la4 ,272 ,262 ,345 ,346 .422 *553 
,609 -.075 .036 -.001 .106 ,073 ,167 ,127 ,220 ,165 .274 ,255 .337 a609 
. b64 -.023 -.075 ,01a -.030 ,054 ,009 .065 .036 .063 .OSb ,127 .096 a664 
,719 

2;: 
-.026 '.024 -.005 ,036 ,008 -.Oll -.017 -.067 -.082 -.119 -.118 9719 

,774 -.039 .026 -.022 ,034 -.021 -a029 -.068 -*135 -,I67 -.250 -.298 a774 
,630 -.003 -.023 ,009 -.011 .009 -.015 -.044 -.051 -.I26 -.I25 -.295 -.276 ,630 
*a71 .033 ,011 ,028 ,021 .033 .017 .013 -.004 -.01a -.041 -.093 -.129 a671 

Y -.940 

.166 .014 .OOb :E ,024 :8% 5% .047 ,050 ,054 .05b ,257 -.ooa -.026 WOO7 .040 ,030 0056 .049 :E :% 
,367 ,062 -.075 .125 -.027 ,159 .034 .200 .I07 .241 .166 *2x? ,367 
,367 .ooo -.105' l 091 ,000 ,181 .265 ,a344 ,414 ,387 
,443 -.077 -.055 .044 .ObP ,172 .191 .203 l 306 0392 ,420 l 496 a443 
,496 -.111 .050 .016 ,143 ,139 ,246 .247 ,339 .349 .426 ,448 ,496 
,553 -.I36 .012 -.009 2:: ,099 .I96 ,193 ,286 a375 a553 
.609 -.099 ,033 -.022 ,059 ,lb4 l 131 ,232 

::i,' ,367 
.298 *ZM l b09 

, b64 -.022 -.093 -,005 -.055 ,022 -.021 l 06b r029 .ll3 ,078 ,168 l 6b4 
.719 ,011 -.026 .013 -.015 -.013 -,026 -.036 -*053 -.073 -.079 -a074 l 719 
.774 ,017 -.042 .037 -.022 ,020 -.033 -.a54 -.096 -.177 -.233 -.237 a774 
,630 .OOl -,02b .017 -.ooa -.001 ~024 -.oao -.087 -a215 -.250 -.333 

. 
9630 

.671 .033 ,011 .037 ,026 .034 .017 -10% -.017 -.042 -.058 -.129 *671 
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. 

(d) Btmtica n - c-w 

r/L 
0 . o" 0 I sp 0-P a.120 o-l@ a.' PO 

Bash 
-s* Bmric 

mamltsd 8mA.a Illdmh6 BBa0 Id.nted Bash 
boar 

Indantad Bwic biddad 
xb 

bW t-W W m W body bo4r b0.U body body 

M - ,980 

,166 .017 .008 2% ,029 ,277 -.009 -.032 -.012 :8:: :8 a : ,054 ,048 :"o: 2 :::4 

2:: .I07 ,027 -.067 -.067 2:: -.023 .012 :hE ,046 ,223 ,290 ,125 a367 *397 
,443 -.057 -.068 .059 ,071 . IIB ,203 ,304 .328 r443 

2;: -.098 -.I34 .062 .OOl ~023 .023 ,153 ,105 ,103 ,150 .204 ,258 .210 ,266 ,356 .304 *498 1553 
.609 -.I65 .02b -.064 .103 .055 ,171 ,146 .244 a609 
.bb4 -.I92 -.155 -,044 -.OBFJ ,014 -.030 .082 ,047 a6C4 
,719 -.024 -*050 -.077 -.078 -.I06 -.I08 -.087 -.078 a719 
,774 .030 -.043 -.007 -*070 -.106 -.159 -.069 -*I45 a774 
,630 ,021 -.017 ,010 -.012 -.048 -.057 -.144 -.I82 a830 
.a71 ,053 .022 .048 .038 ,029 .012 -.027 -.081 a871 

m -1.030 

:M 
i% 

:8dS :815 :85': :888 
,367 -.lll , lb4 -.I42 ,198 -.182 ai 

:8Pl 
98f i?!! 

,387 .053 -.118 .139 -,05b .232 .334 *387 
,443 -a027 -.148 ,084 ,045 ,222 ,229 ,348 .364 a443 
,496 -.07x ,041 ,049 .163 ,166 .289 .307 ,394 4498 
,553 -.lOO .022 ,001 ,114 ,138 ,241 .250 a352 l 553 
,609 -*I53 ,027 -,os4 ,128 ,091 ,214 .186 ,296 6609 
,6b4 -.170 -.126 -,060 -.052 ,061 .021 ,134 ,095 a664 

,719 1:;;: -.I22 -.077 -.088 ~064 -.Ob8 -.OM -*040 ,774 -1112 ~064 -.109 -.OEb -0128 -.104 -ml26 :::t 
,630 -.045 -.I01 ~042 -.104 -.094 -.I35 -.133 -.l¶O 6830 
,871 -031 -.028 ,014 -*001 -1008 -.050 -.007 -.079 a871 

It - 1.125 

Z!! -.002 ,081 ,023 -.I20 2% :8?2e .072 -.I31 :8% 2: -.154 :oO:t .024 :811 -.I74 $3 it!! 
,367 .042 -.on. ,085 -.050 .I32 .288 b387 

,443 -.004 -2:: ,090 -.a37 ,223 ~346 ,496 -.023 .074 ,159 b204 2:: ,362 a328 .406 :x 
,553 -.045 ,054 ,053 .163 ,195 .263 ,282 b3b9 1553 
,609 -.093 .055 -.OOl .160 .102 ,266 .239 ,349 a609 
,664 -.115 -1059 -.022 ,016 ml04 ,096 r210 ,167 a664 
,719 -.ORb -.065 -.047 -.048 ,005 -.013 .02f .022 a719 
,774 -1051 -*087 -*035 -.068 -a037 -.079 -*040 -.075 a774 
,830 -.037 -.072 -.043 -.077 ~060 -1095 -:z -.109 ra30 
,671 ,008 -rOOl ,004 -.Olb .020 -.042 -0069 a871 

. 

. 
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:9:s5 
a277 
,367 
,387 
,443 
,498 
,553 
,609 
,664 
0719 
a774 
,830 
a871 
,954 

.247 ,243 

.155 .I49 

:::: :BO 
,189 ,146 
.209 .235 
.202 ,301 
.I56 ,267 
.137 ,206 
,109 ,044 
.026 ,018 
.015 -.017 

-.015 -.oa4 
,017 ,018 
.052 ,022 

.176' 
,090 
.061 
.004 
,052 
.I47 
r223 
.199 
.I54 
.008 
rOO4 

-.021 
woo2 

.018 

.029 

m- 

-zj 

,007 
,067 
.163 
,242 
,212 
.170 
,009 
.013 

-.018 
,001 
,027 
.03b 

:% 
,277 
,367 
,367 
,443 
.498 
.553 
,609 
,664 
,719 
.774 
.830 
.a71 
.954 

,078 
,009 

-.020 
-,125 
-.109 
-.036 

.054 

.042 

SO :o”,: 
.027 .013 
,090 -.a17 
,013 -.033 
.016 
.023 

,050 
,135 

.003 .117 

.018 ,096 

.037 ~032 
,011 -1007 
.a19 -.a17 

-.003 .004 
.024 ,022 
.Ob2 ,036 

::I: 
::ti 
,285 
.303 
.2a5 
.220 
,177 
,115 

-.009 
-.026‘ 
-.041' 

.OlO 
,055 

,175 
,094 
.073 
.168 
,093 
.ro9 
l 112 
,076 
,093 
,079 
.a2i 
.019 

-.008 
,018 
.052 

:iR :Bt 
.014 .081 

-.079 .I92 
-.029 ,119 

*OS ,137 
.147 ,129 
.lPl ,095 
,104 ,084 

-.038 ,081 
-.003 .034 
-.015 .034 

,004 -,003 
.a27 ,029 
,041 ,015 

:o”:: 
-.a03 

.026 
-.062 
-.080 
-.071 
-.oa1 
-.042 

,000 
-.Oll 

.OOb 
-.008 

.017 

.064 

-.073 
-.034 
-.036 
-.004 

.015 
,040 

IO0 

.3b7 

.307 

.443 

.498 
l 553 
,609 
,664 
.719 
.774 
,630 
,671 
,954 

,044 
-.057 
-.088 
-.091 
-.108 
-.063 
-.005 
..oot 

.009 
-.010 

l 211 
.270 
.355 
.406 

:::: 
.07a 

-1030 
-.123 
-.082 
-.016 

,009 

:f3 
.313 
,465 
,420 
.440 
a408 
.334 
.2b9 
.175 

-.037 
-.164 
-.223 
-.oa4 

,009 

:8PP 
-.019 
-.lab 
-.109 
-.039 

.059 

.03b 
,035 

-.086 
-.030 
-.035 
-.006 

.016 

.043 

:a$? 
.026 
.104 
.022 
.022 
.017 

-.005 

2% 
,018 
,025 

-.002 
.025 
.067 

,259 
l 159 
,130 

260: 
.25f 
,323 
,285 
.226 
,044 
,003 

-.048 
-.030 

,009, 
.023 

.365 

.312 

.33b 
,312 
.248 
.198 
.I25 

-.044 
-.103 
-,1x1 
-.026 

,045 

:ftP 
,143 
,274 
.210 
.23b 
.219 
,169 
,138 
.098 
.ooo 

-.019 
-.047 

,005 
.054 

.331 .382 :Z 

.457 r443 

.491 a498 

.438 *553 

.349 ml09 

.126 ab64 
-.031 *719 
-.198 a774 
-.178 l 630 
-.Ob8 ,871 
-.024 ,954 

l 2w ,198 ,265 
.I07 .102 ,165 
,081 ,066 ,145 
,201 .004 .280 
,127 ,075 ,230 
,145 ,170 .26Q 
.133 ,246 ,237 
,088 .214 ,169 
,070 .169 ,136 
,054 -1017 ,090 

-.OOb -.015 -.01.5 
,016 -0029 -.045 

-.a12 -.008 -.086 
.O27 ,025 -*009 
rOb5 .033 .051 

:% 
22 
,387 
,443 
.498 
,553 
,609 
,664 
,719 
,774 
.830 
.871 
.954 

.069 ,095 

.019 .012 
-.005 -.023 

.058 -.145 
-.046 -.108 
-.067 -.042 
-.I02 ,059 
-.145 .a30 
-.087 ,030 
-.002 -.104 

1001 -,032 
,016 -.039 

-.008 -.009 
.019 .017 
,069 .041 

..136 

:"o:,' 
.I16 
.032 
.026 
.014 

-.020 
-.012 

.a20 
,007 
,032 
.004 
,033 
.070 

,145 
,050 
1010 

-,090 
-.a27 

.059 
,151 
,120 
*lOl 

-.059 
-,Oll 
-.015 

.005 

.031 
,041 

.271' .3&s .353 
,166 ,241 ,243 
,139 ,228 ,221 
,115 ,378 ,228 
,185 ,337 .292 
,275 .3b7 ,376 
,340 ,339 ,427 
.298 ,280 .360 
,240 ,211 ,307 
,041 ,141 ,096 

-.021 -.025 -.022 
-.075 -.134 -.lb5 
-.063 -.199 -.18b 
-1003 -.053 -.a28 

,023 .034 .OOl 

.441 

.330 
,323 
.478 
,447 
,475 
,440 
,373 
1291 
,202 
,006 

:::g 
-.210 

8001 
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Y -.980 

& 

& 

& 

& 

& 

& 

,055 
.Ibb 
,277 

::z 
,443 
.498 
,553 
l b09 

:% 
,774 
,830 
.a71 
,954 

- 

:::: :::: 
6063 .063 
.219 .OOP 
rl45 .088 
.163 .163 
.143 .259 
.093 ,221 
,066 .I77 
,043 -1028 

-*OS6 -.003 
-*lOO -.I42 
-*051 -.032 

,019 ,024 
,073 .040 

ZT 
,064 
.233 
.172 
*198 
,176 
*130 

:::: 
-*045 
-.077 
-.094 
-1055 
-.130 

Y -’ 

-ig 

-.078 
,084 
r211 
,293 
.257 
b220 
,022 

-*044 
-.105 
-,09b 
9044 
-.I60 

SJ 

al44 
-*041 

.208 

.194 

.154 
6108 
,118 
,038 

~026 
~052 
-.037 
-.101 

1( -1 

YK 
.071 

qrO36 
-.124 

al83 
.312 
,279 
b272 
.097 
,022 

-.050 
-1055 

1:;;; 

..275 
.I69 
al51 
.301 
.251 
&281 
,257 
,207 
,152 
.lOb 

-.046 
-.a65 
-.I31 
-rOlO 

,037 

130 

:I86 
,129 
,336 
,293 
,324 
,299 
.25a 
.193 
.155 

-.OlO 
-.a75 
-.115 
-a082 
-.I72 

:% 
,141 
.128 
,203 
.296 
.360 
,318 
,259 
,058 

-.035 
-*102 
-.125 
-.077 
-a072 

:1:: 
.OOb 

-*IO0 
-rOll 

,069 
,161 

:::i 
-*095 
-.a68 
-.Ob3 

.OOP 

.a44 
,051 

i% 
-.lOS 
-.138 

:% 
.128 
.I28 

-.a59 
-,a80 
-.OPb 
-a078 

,007 
-.OSl 

T ,: :t 
l 030 

-a067 
-.143 
-rOZl 

,172 
.17.9 
,162 
.012 

-.045 
-.054 
-.047 
-.017 
-.I22 

:904 1277 
a367 
a387 
6443 
a498 
*553 
r609 
l 6b4 
a719 
r774 

:% 
0954 

,146 
.058 
.026 
,137 
,052 
.042 
.019 

-*034 
-.057 
-.019 
-*075 
-a008 
-.004 

.041 

.085 

-7ij 

.154 
,074 
,068 
. a43 

-.Ool 
-.047 
-*041 
~076 
-.ObZ 
PO47 
-.002 
-,104 

,142 
.057 
.026 
,101 

-.055 
,077 
.Obl 
,053 
,006 

-.006 
-.047 
-.037 

I:::; 
-.079 

:E 
-.a05 

,084 
-.022 
-.Ob5 

1:;:: 

-.172 
-ml66 
-.024 

.028 

:::: 
,080 

: 3 a 
.Olb 
,109 
,004 

-.030 
-.Obl 
-*107 
-.139 
-.145 

1:;:; 

-.053 
,015 

-1039 

:Et 
-a029 
-.143 
-.080 
-.047 

.073 

.019 

.026 
-.164 
-1045 
-.039 
-.003 

.025 
,046 

,367 
.a87 
,443 
,498 
.553 
,609 
.664 

:::: 
,830 
,871 
.954 

-.145 
-1135 
-.123 

.054 
,039 
.026 

-.I36 
-.I25 
-.I05 
-.079 
-r023 

.034 

:183 
*I23 
bl45 
,236 
b331 
.398 
.355 
l 303 
,105 
,007 

-.084 
-.068 
-.058 
-.226 

:Pif 
a277 
r367 
8387 
a443 
,498 
955a 
a609 
a684 
9719 
a774 
~830 
red71 
l 954 

L25 

5% 
,112 
,194 
,024 
,359 
,321 
.288 
,243 
.229 
.077 

-.a11 
-.051 

1::;: 

_~ 
,103 
,024 
.002 

-,092 
-.142 
-.106 

,025 
,072 
.056 

-.065 
-,I00 
-.077 
-.050 
-.OOP 
-.108 

::I! 
.115 
so04 

-.069 
b337 

:% 
~352 
.I73 
r070 

-0028 

8 

-.051 
-.048 
-*I12 

:::: 
,277 
93b7 
l 387 
a443 
a498 
,553 
4609 
r6b4 
l 719 
.774 
a830 
a871 
a954 

:“,:Z- 
.277 
,367 

:::; 

2:: 
,609 
.664 
.719 
,774 
.830 
,871 
.954 

:::: 
.OOl 
a071 

-.047 
-.007 
-*OPT 
-.046 
-.080 
-.099 
-*I12 
-.050 
-.043 
-*020 
-.a51 
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L. E. .5% ,573 .632 .600 2% ,616 .b40 ,621 .706 .644 ,719 ,636 
*022 *2% .259 ,182 *I53 ,059 .003 ~023 -.239 -.I57 -.42.2 -*435 so22 
.072 :i:: .080 .102 ,014 ,037 -.042 -.024 -.093 -.lLI -.226 -r313 -.391 8072 
,150 ,001 ,044 -.043 ,016 -.074 -.033 ~129 -.120 -.229 -.193 -.307 ,150 
,230 .047 -.046 .012 -.072 -a042 -.I23 -.084 -.I73 -1153 -.233 -.POo -.272 a250 
.350 .013 -.021 -.036 -107.5 -.OB6 -.130 -.llO -.I54 -.I76 -.214 -.229 ~233 l 330 
,449 -.013 -0015 -.037 -.064 -.089 -.094 -.I26 -.137 -.183 -.1a5 -.231 -.242 a449 
,349 -.047 ,013 -.OBP -.024 -1118 -,owJ -.134 -.101 -.212 -.169 -.261 -.231 ,549 
,632 ,632 
a'152 -.083 .OlO -.119 -.031 -.147 -.068 -.173 -*103 -.227 -.173 -.281 -.250 a752 
.84b -1094 .028 -.I26 -.014 -1131 -.049 1::;; -.092 ~229 -.UC -.27a 1:::; a84b 
,924 -.oa7 -.013 -.117 -.046 -.153 -.084 -.114 ~227 -.173 -a276 a924 

,010 -.136 -.246 .078 -.042 ,147 ,082 .216 l 175 .383 .343 a332 .490 l oia 
,069 -.020 -.136 ,023 -.OBk ,092 -.013 .i3a a048 .2a5 .176 .349 aOb9 
.145 -.012 -.098 .030 -*063 ,073 -.0x .13’1 ,043 ,240 .14b :tR .2a3 l 143 
a230 -.041 -.129 .ooa -.074 *OS1 -.042 
.349 -.Obk -.103 ~032 -.074 .012 -.021 

:"o",i -.001 ,296 .219 r230 
,019 

,195 2:: 
.13b .232 .22b r349 

a 440 -.047 -.036 -.013 -*019 ,021 .017 ,066 ,070 .153 ,162 ,265 .293 da 
,349 -.oa7 -*034 -.047 ,015. -.003 .063 ,033 ,111 ,139 .22'9 ,231 .333 a349 
,630 ,650 
,730 -.oal -rOlS -.047 .023 -.OlO aOb3 .027 .lOl ,121 .201 ,222 .Plb a750 
,048 -.090 ,009 -.037 .031 -.020 ,089 ,018 ,132 .109 ,229' ,213 .333 .a4a 
.899 -.098 -,OOb -.063 ,037 -a030 .073 .009 l 113 ,093 ,201 e192 ,293 .a99 1 

23-Darcout-8eni~ *at1on 

L.E. ,570 .740 .bO4 ,767 ,627 ,747 .b20 6671 ,568 .608 .512 .32a ,000 
.027 .230 .231 .166 .124 ,039 .038 -.092 -.015 -.317 -.283 -.498 -.435 ,027 
l 076 .146 

:o':,' 
,094 .073 .017 -a009 -.067 V106 ~297 -.27a -.449 -.422 .07b 
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FY.gure L- Details of both wing-'ba$ic-body and wing-ltiented-bcdy co&urations. AU 
dimensions are in inches. 
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Figure 2.- hcation of pressure orifices on wing and bcdy. 
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Figure 3.- Calculated variation of wing tip twist with Mach number and 
spanwise vsxiation of wing twist at M = 1.125. 
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